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One  duty  of  the  Chairman  of  this  Section,  as  pre- 
scribed by  our  by-laws,  is  to  open  the  exercises  with  a 
brief  comment  on  some  surgical  topic  or  topics  of  live 
interest. 

During  the  past  year  no  one  subject  has  been  of  such 
paramount  interest  as  to  overshadow  all  the  rest,  but  a 
steady  and  even  rapid  advancement  has  been  made  along 
old  lines,  and  an  exceptional  amount  of  preliminary 
work  or  foundation  laying  has  been  done  along  new 
lines.  More  time  and  money  have  been  expended  in 
original  research  than  in  any  previous  year.  The  year 
has  been  made  memorable  by  the  permanent  location  in 
New  York  of  a  great  laboratory  for  medical  research, 
which  has  been  placed  in  the  hands  of  most  eminent 
men,  and  from  which  we  have  reason  to  expect 
great  results.  The  prevailing  sentiment  in  the  surgical 
world  is  one  of  wholesome  conservative  optimism. 

Those  of  us  who  began  the  study  of  medicine  before 
Koch  made  his  immortal  discovery  of  the  tubercle  bacil- 
lus can  recall  how  hopelessly  we  endeavored  to  compre- 
hend the  term  scrofula,  that  mantle  of  our  ignorance 
which  has  happily  disappeared,  and  how  after  this 
discovery  the  clouds  began  to  disappear  like  snow  before 
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the  sunshine.  Have  we  not  much  greater  reason,  by 
virtue  of  our  laboratories  of  research,  to  hope  for  the 
discovery  of  the  cause  of  cancer  in  the  near  future? 

Many  of  our  medical  colleges  have  established  lab- 
oratories for  the  instruction  of  students  in  operations 
on  animals,  and  these  laboratories  are  being  used  more 
and  more  each  year  by  practical  surgeons  in  experi- 
mental work  for  the  perfection  of  their  technic  and  for 
original  research.  Every  surgeon,  no  matter  how  much 
laboratory  and  experimental  work  he  may  have  done,  or 
how  good  a  clinician  he  may  be,  will  frequently  meet 
cases  in  which  conditions  obtain  within  some  one  of  the 
great  cavities  of  the  human  body  which  are  endangering 
the  life  or  comfort  of  his  patient,  and  which,  after 
having  exhausted  all  ordinary  means  of  diagnosis,  he 
can  not  diagnosticate.  Under  these  conditions  the 
surgeon  should  primarily,  in  the  interest  of  his  patient, 
and,  secondarily,  in  his  own  interest,  perform  an  ex- 
ploratory operation.  The  mere  fact  that  with  our  aseptic 
methods  we  can  open  the  abdomen  or  the  head  with  im- 
pimity  gives  us  no  license  to  make  this  a  means  of 
diagnosis  until  after  all  other  methods  have  been  ex- 
hausted. Nor  does  the  fact  that  a  man  has  learned  to 
be  reasonably  certain  of  his  asepsis  entitle  him  to  this 
privilege  until  after  he  is  thoroughly  familiar  with  both 
normal  and  pathologic  conditions  that  he  may  find.  I 
know  of  one  instance,  for  example,  in  which  a  man 
opened  an  abdomen  and  was  then  unable  to  differentiate 
between  the  bladder  and  the  sigmoid  flexure,  yet  this 
patient  did  not  die  from  sepsis.  Such  a  man  has  no 
moral,  and  should  have  no  legal,  right  to  open  an  ab- 
domen. This  is  simply  an  example  of  one  of  the  dangers 
of  asepsis. 

This  humble  plea  for  exploratory  operations  is  made 
with  diflSdence,  for,  ^Tools  rush  in  where  angels  fear  to 
tread,**  and  if  this  were  an  accepted  method  of  diag- 
nosis without  most  rigid  restrictions,  the  ignorant  and 
inexperienced  would  be  the  most  ready  to  resort  to  it. 
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Owing  to  the  brief  time  allotted  for  the  reading  of 
this  address  it  will  be  limited  to  exploratory  abdominal 
operations. 

The  term  exploratory  operation  in  this  paper  means  a 
free  opening  made  by  the  knife.  The  aspirator  and  the 
grooved  needle  no  longer  occupy  a  very  prominent  place 
as  a  means  of  diagnosis  among  surgeons^  unless  it  is  at 
the  bottom  of  a  wound.  It  is  an  open  question  whether 
these  instruments  have  done  more  harm  or  good.  Even 
the  grooved  director,  which  at  one  time  occupied  so  im- 
portant a  place  in  a  surgeon's  armamentarium,  has  fallen 
into  "innocuous  desuetude.^' 

We  should  no  longer  be  content  to  divide  our  cases  into 
operative  and  non-operative  until  after  we  have  exer- 
cised the  same  care  to  form  an  accurate  diagnosis  that 
our  colleague,  the  internist,  would,  and  in  addition,  in 
doubtful  cases,  have  made  an  exploratory  incision,  for 
some  cases  which  from  external  examination  would  be 
pronounced  inoperable  prove  on  closer  inspection  to  be 
operable,  and  in  many  cases  in  which  a  radical  opera- 
tion can  not  be  performed  a  palliative  operation  may 
add  somewhat  to  the  patient's  life  and  save  him  from  a 
great  amount  of  suffering. 

It  is  in  the  abdomen  that  the  exploratory  operation 
is  most  frequently  indicated,  for  in  this  region  it  is 
comparatively  free  from  danger,  and  almost  invariably 
results  in  some  benefit  to  the  patient  It  is  very  rarely, 
indeed,  that  a  good  surgeon  will  make  an  exploratory 
abdominal  incision  without  finding  some  condition  which 
can  be  benefited. 

At  the  beginning  of  abdominal  surgery,  which  is 
within  the  recollection  of  many  of  those  present^  most 
,  operations  were  exploratory  and  were  made  for  condi- 
tions in  the  pelvis,  but  at  the  present  time,  thanks  to 
our  accumulated  experience  and  to  the  fact  that  in  this 
region  we  can  make  bimanual  examinations  with  one 
or  more  fingers  inside,  the  diagnosis  can  and  should,  as 
a  rule,  be  made  before  operation.      In  a  case,  however. 
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in  which  a  surgeon  strongly  suspects  an  ectopic  preg- 
nancy without  being  able  to  make  a  positive  diagnosis^ 
it  is  safer  to  make  an  exploratory  opening  than  to  take 
the  chances  of  a  rupture.  Bimanual  examination 
through  the  rectum  is  sometimes  more  helpful  than 
through  the  vagina^  and  should  never  be  neglected  in 
doubtful  cases. 

After  a  traumatism^  when  the  symptoms  indicate  a 
rupture  of  the  bladder,  an  exploration  should  be 
promptly  made.  An  abdominal  opening  is  safer  and  bet- 
ter in  these  cases  than  the  injection  of  either  air  or 
liquids.  Up  to  ten  years  ago  the  mortality  following 
operations  for  rupture  of  the  bladder  was  about  65  per 
cent.,  but  since  then  it  has  dropped  to  25  per  cent,  or 
less,  and  this  is  very  largely  due  to  the  fact  that  ex- 
plorations have  been  more  promptly  made.  The  only 
other  prominent  factor  in  reducing  this  mortality  is  that 
we  have  learned  not  to  include  the  mucous  membrane 
in  our  stitches.  Occasionally  we  will  find  that  a  patient 
who  is  in  collapse,  with  excruciating  pain  in  the  lower 
abdomen  and  an  empty  bladder,  has  a  sound  bladder 
but  a  ruptured  intestine,  which  makes  an  exploratory 
opening  even  more  imperative  because  of  the  septic  char- 
acter of  the  bowel  contents. 

Every  surgeon  has  so  much  experience  in  the  right 
iliac  region  that  he  usually  feels  quite  certain  of  his 
diagnosis,  yet  we  all  meet  with  some  cases  in  which  we 
are  in  doubt  and  in  which  exploration  should  be  the 
established  rule.  Few  of  us  regret  having  followed 
this  rule,  and  we  all  have  had  occasion  to  regret  its 
neglect.  There  is  a  class  of  cases  in  which  the  patient 
complains  of  chronic  indigestion  accompanied  by  con- 
stipation and  some  pain  and  tenderness  in  the  region  of 
the  api^endix,  in  which  an  exploratory  opening  will  dis- 
close a  chronically  inflamed  appendix,  which  may  con- 
tain an  enterolith  and  which  may  be  surrounded  by 
peritoneal  adhesions,  and  in  which  the  removal  of  the 
appendix    will    entirely    relieve    the    symptoms.     No 
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experienced  Burgeon  would  hesitate  to  advise  operation 
in  such  a  case  when  the  patient  gave  a  history  of  having 
had  an  acute  attack  of  inflammation  in  this  region;  but 
there  are  a  great  many  such  cases  demanding  operation 
in  which  the  patient  has  never  had  an  acute  attack.  Al- 
most all  cases  of  acute  appendicitis^  if  not  every  case^ 
has  as  a  sequel  a  chronic  appendicitis^  but  there  are  a 
great  many  cases  in  which  the  order  is  reversed,  and  the 
acute  attack  is  the  sequel  of  a  chronic  inflammation. 

Surgery  in  the  abdominal  r^ons  above  the  umbilicus 
is  not  nearly  so  well  developed  as  it  is  below  that  point. 
Gall-bladder  surgery  is  farther  advanced  than  that  of 
any  other  organ  in  this  region,  but  even  here  we  have 
much  to  learn.  At  the  present  time  we  are  learning  that 
in  a  good  many  cases  drainage  of  the  gall  bladder  is  not 
sufQdent,  but  that  it  must  be  removed.  If  our  medical 
brethren  will  learn  to  refer  to  us  for  exploration  their 
patients  suffering  from  chronic  ^'dyspepsia'^  and  "gas- 
tralgia,'*  to  whom  they  have  been  giving  pepsin  and  bis- 
muth for  years  without  benefit^  we  can  demonstrate  to 
them  that  most  of  these  patients  are  suffering  from  gall- 
stones, and  that  all  of  them  have  some  mechanical  con- 
dition which  can  be  relieved  by  surgery.  Until  the 
surgery  of  this  region  is  much  better  understood  than 
it  is  now,  acute  epigastric  peritonitis  should  indicate  ex- 
ploration, because  there  are  so  many  etiologic  factors 
here,  some  of  which  demand  immediate  operation  and 
which  we  are  as  yet  unable  to  differentiate.  Diseases  of 
the  pancreas,  for  example,  which  are  exciting  so  much 
interest  in  the  surgical  world,  have  no  pathognomonic 
symptoms,  and  exploration  is  our  only  means  of  positive 
diagnosis.  In  acute  hemorrhagic  pancreatitis  the  pa- 
tient^s  only  hope  is  in  early  exploration,  for  without 
it  the  diagnosis  will  only  be  made  at  the  postmortem. 

Perforative  symptoms  in  this  or  any  other  region, 
from  any  known  or  unknown  cause,  in  civil  life,  demand 
exploration  so  long  as  the  patient  is  not  in  articulo 
mortis. 
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The  consensus  of  opinion  among  surgeons  who  have 
had  the  most  experience  in  surgery  of  the  stomach  is^ 
that  when  malignant  disease  of  that  organ  is  so  far  ad- 
vanced that  a  positive  diagnosis  can  be  made  by  ordi- 
nary means,  radical  operation  is  almost  hopeless,  and 
exploration  with  the  view  of  palliative  operation  is 
scarcely  worth  while,  because  the  immediate  mortality 
about  oflbets  the  time  added  to  human  life  by  these 
operations.  Chemical,  clinical  and  all  other  means  of 
early  diagnosis  of  malignant  disease  of  the  stomach  have 
failed  us,  and  our  only  hope  is  in  early  diagnosis  by  ex- 
ploration followed  by  radical  operation.  The  most  in- 
teresting point  bearing  on  this  subject  at  the  present 
time  is  the  relation  between  gastric  ulcer  and  cancer. 
Clinicians  have  long  maintained  that  in  a  certain  per- 
centage of  cases  gastric  ulcer  stands  in  a  causative  rela- 
tion to  carcinoma.  That  percentage  has  been  gradually 
increasing  until  now  at  least  one  eminent  authority 
(Plitterer)  believes  that  all  cases  of  carcinoma  of  the 
stomach  are  preceded  by  ulcer.  If  this  is  true,  all  gastric 
ulcers  should  be  operated  on  as  soon  as  it  is  demon- 
strated that  they  will  not  heal  under  medical  treatment. 

It  is  estimated  that  at  least  65  per  cent  of  penetrating 
wounds  of  the  abdomen  are  perforating.  Taking  this 
conservative  estimate  as  a  working  basis  we  should  as- 
sume that  all  penetrating  wounds  are  perforating,  and  in 
civil  life  we  should  make  an  exploratory  operation  as 
soon  as  possible.  To  wait  for  symptoms  of  perforation 
means  to  wait  for  peritonitis,  and  this  is  not  in  keeping 
with  modem  surgery.  The  mortality  following  opera- 
tion for  perforating  abdominal  wounds  is  probably  not 
over  25  per  cent  in  competent  hands,  and  will  be  still 
less  when  the  rule  advocated  in  this  paper  is  better  un- 
derstood by  general  practitioners.  Timidity  and  hesita- 
tion in  these  cases  always  means  loss  of  time,  and  loss 
of  time  often  means  loss  of  life.  Although  typhoid  per- 
foration is  usually  looked  on  as  being  a  different  prop- 
osition from  perforations  from  other  causes,  it  should 
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be  treated  by  the  same  surgical  rules  because  perforation 
from  this  cause  terminates  fatally  just  the  same  as  from 
any  other  cause.  The  fact  that  the  patient  is  ill  before 
the  perforation  makes  operation  all  the  more  imperative. 
When  symptoms  during  typhoid  indicate  perforation, 
exploration  should  be  promptly  made.  When  the  pa- 
tient's condition  contraindicates  a  general  anesthesia, 
which  is  very  rarely,  the  opening  should  be  made  under 
cocain.  Beported  cases  teach  us  that  operation  may  save 
life  when  the  patient  is  seemingly  hopeless.  Although 
prompt  operation  should  be  advocated  and  practiced,  my 
personal  experience  teaches  that  all  hope  is  not  lost  even 
at  a  late  date.  Of  three  cases  of  typhoid  perforation 
operated  on  the  only  one  that  lived  was  operated  on  three 
days  after  the  perforation  occurred. 

Although  surgeons  have  long  and  persistently  advo- 
cated early  exploration  in  obstruction  of  the  bowels,  our 
medical  confreres,  with  many  honorable  exceptions,  have 
not  yet  grasped  the  situation.  The  attitude  of  many 
medical  men  in  this  matter  is  beyond  comprehension. 
With  a  95  per  cent,  mortality  rate  staring  them  in  the 
face  they  very  often  neglect  to  call  in  the  surgeon  until 
it  is  too  late.  Our  homeopathic  brethren  are  the  worst 
offenders  in  this  grave  matter,  for  they  usually  give  the 
patient  a  dose  of  medicine  every  fifteen  minutes  until  he 
dies.  The  excuse  usually  given  by  the  medical  man  for 
his  neglect  in  these  cases  is  that  he  was  not  sure  of  his 
diagnosis,  and  that  he  does  not  approve  of  the  knife  as  a 
diagnostic  agent.  Exploration  has  enabled  us  to  reduce 
the  medical  mortality  of  95  per  cent,  in  these  cases  to 
45  per  cent.,  and  when  we  secure  the  co-operation  of  all 
practitioners  it  will  fall  much  lower. 

At  this  point  I  can  not  refrain  from  calling  attention 
again  to  the  restrictions  that  should  be  thrown  around 
exploratory  abdominal  operations,  for  it  is  worse  than 
useless  for  an  inexperienced  operator  to  open  the  ab- 
domen in  suspected  perforation,  or  in  cases  of  obstruc- 
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tion  of  the  bowels^  except  when  the  obetmction  is  caused 
by  strangulated  hernia. 

Chronic  peritonitis  is  a  condition  very  frequently  de- 
manding exploration.  When  the  condition  is  tubercular 
the  operation  per  se  will  often  prove  curative.  We  have 
learned  with  tiie  development  of  abdominal  surgery  that 
the  old  idea  that  all  cases  of  chronic  peritonitis  are 
tubercular  was  a  mistaken  one.  The  majority  of  cases 
of  chronic  peritonitis  are  the  sequels  of  acute  appen- 
dicitis^ salpingitis  or  cholecystitis,  but  a  great  many 
cases  develop  independent  of  an  acute  inflammation. 
There  are  many  chronic  invalids  in  every  community 
suffering  from  peritoneal  adhesions  caused  by  chronic 
non-tubercxdar  peritonitis  who  could  be  restored  to 
health  and  comfort  through  an  exploratory  opening.  It 
is  very  important  to  remember  that  a  patient  may  be  a 
great  sufferer  from  peritoneal  adhesions  who  has  never 
had  an  acute  abdominal  inflammation.  When  making 
an  exploratory  operation  in  a  case  of  suspected  peritoneal 
adhesions -it  is  very  important  to  so  locate  the  incision 
that  all  parts  of  the  abdomen  may  be  reached.  My  per- 
sonal preference  is  for  an  incision  through  the  right 
rectus  muscle,  large  enough  to  admit  a  hand,  thus  en- 
abling the  surgeon  to  explore  the  pelvis,  the  appendix 
and  the  gall  bladder. 

In  conclusion,  allow  me  to  express  the  hope  that  this 
brief  paper  will  be  understood  as  denouncing  the  abuse 
of  exploratory  incisions  as  emphatically  as  it  advocates 
their  use.  An  earnest  endeavor  has  been  made  to  make 
such  clear  statements  that  no  honest  man  can  offer  them 
as  an  excuse  for  the  unwarranted  substitution  of  the 
knife  for  surgical  knowledge  or  diagnostic  ability,  and  to 
convince  the  doubting  ones  that  their  refusal  to  use  the 
knife  as  a  means  of  diagnosis  where  other  means  have 
failed  is  to  sacrifice  human  life  on  the  altar  of  prejudice. 
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STJPPEESSION  OP  UBINE. 

WITH   REPORT   OP   A    CASE   ENDURING   EIGHT   DAYS;   RE- 
LIEVED BY  DECAPSULATION  OP  THE  KIDNEYS. 


HORACE  J.  WHITAGRE,  M.D. 

CINCIIVNATI. 


The  subject  of  suppression  of  urine  has  been  forcibly 
called  to  the  mind  of  the  writer  by  a  rather  unusual  case 
which  it  is  believed  may  serve  as  a  just  basis  for  the  dis- 
cussion of  this  topic.  This  case  will  first  be  reported  in 
detail,  then  certain  general  considerations  will  be  pre- 
sented. 

THE  CASE  REPORTED. 

Mrs.  L.,  aged  40,  slight  in  figure.  The  family  history  is  nega- 
tive as  regards  transmissible  disease.  The  personal  history  is 
that  of  an  individual  who  has  enjoye4  unusuaUy  good  health, 
who  was  married  at  19  and  has  bom  5  children,  2  of  whom  are 
dead.  The  living  children  are  11  years,  9  years  and  17  months 
of  age,  and  are  in  good  health.  She  has  had  two  miscarriages, 
one  four  years  ago,  the  other  six  months  ago.  She  has  always 
done  her  own  housework,  leads  an  active  and  practical  life,  and 
has  impressed  the  writer  with  the  fact  that  she  possesses  more 
than  the  usual  amount  of  good  common  sense.  She  gives  no 
history  of  previous  disease  of  the  kidneys. 

About  the  middle  of  February,  1903,  she  found  herself  to  be 
about  six  weeks  pregnant  and  under  stress  of  household  worries 
was  led  to  adopt  measures  which  would  relieve  her  of  this  added 
responsibility.  She  took  a  medicine,  the  principal  ingredient  of 
which  was  ergot,  in  uncertain  quantities  for  several  days  with- 
out definite  result,  then  inserted  a  catheter  into  the  womb.  A 
considerable  amount  of  bleeding  followed  and  continued  for 
several  days.  On  Wednesday,  February  25,  she  became  very 
feverish  and  sent  for  her  family  physician.  Dr.  Frank  Perry  of 
Norwood,  Ohio.  Dr.  Perry  found  the  patient  in  a  decidedly 
anemic  condition,  with  a  pulse  of  1 10  and  temperature  of  104  F. 
There  was  a  bloody  discharge  from  the  vagina.  She  said  that 
she  had  discharged  a  fieshy  mass  which  she  considered  to  be  the 
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fetus  and  afterbirth.  Dr.  Perry  gave  her  a  thorou^  Taginal,  then 
an  intra-uterine  douche  of  hot  lysol  solution,  one  teaspoonful 
to  two  quarts  of  water  and  prescribed  quinin  in  5-grain  doses 
every  three  hours  per  mouth. 

On  the  following  day,  Thursday,  February  26,  her  tempera- 
ture was  100  F.  and  her  general  condition  satisfactory.  She 
complained  of  some  pain  in  urination,  however,  and  at  about 
noon  passed  8  ounces  of  urine,  which  was  very  thick  and  highly 
colored. 

On  Friday,  February  27,  the  general  condition  continued  to  be 
satisfactory,  but  she  had  passed  no  urine  since  the  preceding 
day  at  noon.  She  was  catheterized,  but  no  urine  was  found. 
The  catheter  was  pinched  and  withdrawn  and  found  to  contain 
ten  drops  of  brick-colored  fluid,  which  was  considered  to  be 
bloody  urine.  The  bladder  was  irrigated  and  infusions  of 
digitalis,  large  amounts  of  water  and  fluid  diet  were  prescribed. 

On  February  28  no  urine  could  be  obtained  by  catheter,  but 
she  stated  that  a  few  drops  had  passed.  Acetate  of  potash  and 
saline  purgatives  were  added  to  the  medication.  The  writer 
was  asked  to  see  the  patient  in  consultation  on  this  date.  The 
temperature,  pulse  and  respiration  were  normal,  the  patient  was 
very  cheerful,  and  stated  that  she  did  not  feel  sick  at  all.  The 
pupils  were  normal  in  size  and  reaction  to  light  and  there  was 
no  disturbance  of  vision.  Feeling  that  she  needed  careful  nurs- 
ing and  hot  air  baths  her  removal  to  Christ's  Hospital  was 
advised.  This  advice  was  followed  and  she  was  admitted  to 
this  hospital  at  7:40  p.  m.,  with  a  temperature  of  98.8,  pulse  88, 
respiration  20.  She  was  catheterized  again,  but  no  urine  was 
found.  At  0  p.  m.  she  received  an  intravenous  injection  of  60 
ounces  of  normal  salt  solution.  The  condition  was  believed  to 
be  the  result  of  circulatory  disturbance  in  the  kidney,  and  it 
was  hoped  that  the  intravenous  injection  of  salt  solution  would 
equalize  the  blood  distribution  and  stimulate  vasomotor  co- 
ordination. At  10  p.  m.  she  had  a  moderately  severe  chill,  with 
a  temperature  of  101.6  F.  After  which  she  was  given  hot 
drinks  in  abundance  and  perspired  very  freely. 

THIRD  DAT  OF  SUPPBESSION. 

March  1. — At  1:30  a.  m.  she  passed  one-half  ounce  of  urine. 
At  3  a.  m.,  six  hours  after  the  first,  she  received  a  second  in- 
travenous injection  of  60  ounces  of  normal  salt  solution.  Dur- 
ing this  day  her  temperature,  pulse  and  respiration  remained 
practically  normal.  She  was  given  infusion  of  digitalis  as  a 
diuretic  and  vasomotor  tonic.  She  was  purged  freely  with 
Epsom  salts,  24  watery  stools  being  recorded.  She  received 
two  hot-air  baths.  The  loins  were  cupped  for  16  minutes. 
Sixty  ounces  of  salt  solution  were  injected  into  the  veins  at  10 
a.  m.,  and  again  at  8  p.  m.  The  most  trustworthy  of  our  nurses 
were  assigned  to  the  patient  and  instructed  to  make  absolutely 
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certain  that  no  urine  was  passed  without  our  knowledge.  The 
patient  was,  therefore,  catheterized  before  each  stool  and  pads 
placed  under  her  for  the  detection  of  any  urine  that  might  be 
passed  surreptitiously;  40  minims  were  obtained  at  one  time, 
15  at  another,  and  two  or  three  at  still  other  times.  The 
sum  total  of  urine  passed  during  her  first  24  hours  in  the  hos- 
pital was  about  five  drams.  This  urine  contained  a  heavy 
percentage  of  albumin,  no  casts,  white  blood  and  round 
epithelial  cells  and  a  few  red  blood  cells.  The  urea  percentage 
was  1.4,  as  estimated  by  the  Doremus  apparatus. 

FOURTH  DAY  OF  SUPPRESSION. 

March  2.— Patient's  temperature  varied  from  98.6  to  99.8  F., 
the  pulse  remained  at  70,  and  respirations  at  20.  She  contin- 
ued to  feel  well  except  for  the  weakness  consequent  to  such 
vigorous  purging  and  such  continued  disturbance.  It  will 
appear  from  the  record  that  the  patient  was  very  much  dis- 
turbed during  her  first  twenty-four  hours  in  the  hospital,  but 
she  was  given,  in  so  far  as  was  possible,  the  extreme  care  from 
muscular  exertion  and  irritation  that  is  accorded  the  patient 
who  suffers  from  severe  surgical  shock.  On  this  date,  March  2, 
she  was  perfectly  composed  and  had  no  aches  nor  pains. 
Diuretin  was  now  substituted  for  infusion  of  digitalis  and 
calomel  in  one-fourth  grain  doses  given  first  every  hour,  then 
continued  as  a  three-hourly  medication.  On  this  day  she  was 
taken  to  the  operating  room  and  her  uterus  emptied  by  curet- 
tage of  a  large  amount  of  decomposing  placental  tissue.  This 
was  done  without  an  anesthetic.  The  interior  of  the  bladder 
was  at  the  same  time  cursorily  examined  with  a  cystoscope  and 
found  to  be  both  normal  in  appearance  and  empty.  During 
this  day  the  bowels  moved  seven  times,  and  the  stool  contained 
blood.  The  patient  vomited  a  great  deal  and  did  not  retain 
much  nourishment.  The  diuretin  seemed  to  be  the  cause  of 
the  gastric  irritation,  and  was  discontinued  after  12  hours' 
trial.  The  total  amount  of  urine  obtained  by  the  many  cath- 
eterizations did  not  exceed  thirty  drops.  The  hot-air  baths 
were  continued,  but  no  more  salt  solution  was  injected  into 
the  veins.  It  was  considered  that  in  the  absence  of  results 
from  the  injection  of  8  quarts  in  24  hours  nothing  could  be 
expected  from  further  repetitions  of  the  dose.  The  patient 
slept  fairly  welL 

FIFTH  DAT  OF  SUPPRESSION. 

March  3. — ^Temperature  remained  below  99.6  F.,  pulse  74  to 
80,  respiration  20.  Calomel  was  continued  in  one-fourth  grain 
doses  every  three  hours.  The  bowels  moved  7  times.  Steam 
baths,  for  26  minutes,  were  continued.  Patient  continues  to 
vomit.  A  sum  total  of  ten  drops  of  urine  was  obtained  by 
catheterization  during  the  24  hours.  The  stool  of  the  patient 
was  examined  for  urea  and  found  to  contain  0.0  per  cent. 
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SIXTH  DAT  OF  SUPPRESSION. 

March  4.— Temperature  98.2  to  98.8  F.,  pulse  70  to  84,  res- 
piration  20.  Patient  slept  a  great  deal.  Bowels  did  not  move 
so  freely.  An  attempt  was  made  to  place  patient  in  cabinet 
bath,  but  she  was  too  weak  to  sit  up  and  the  steam  baths  were 
therefore  continued.  The  patient  felt  well  while  in  bed.  She 
complained  of  no  headache,  no  ocular  symptoms;  in  fact,  no 
pains  in  any  region.  The  calomel  was  continued.  Ten  drops 
of  urine  are  recorded  for  this  period  of  24  hours.  The  char- 
acter of  this  urine  remained  the  same.  The  stool  of  the  patient 
was  again  examined  for  urea  and  found  to  contain  0.7  per  cent. 
The  uterus  was  irrigated  because  of  a  continuance  of  a  dis- 
charge from  the  external  os.  On  this  date  patient  was  taken 
to  operating  room,  and  a  second  examination  of  bladder  made. 
The  bladder  was  normal  in  color,  not  inflamed  and  empty.  No 
water  could  be  seen  to  issue  from  the  ureters  and  certainly 
none  collected  in  the  bladder  during  the  half  hour  that  the 
examination  was  continued  with  the  bladder  distended  by  air. 
There  was  no  evidence  of  a  calculus  in  the  orifice  of  either 
ureter  and  no  bulging  at  this  site.  On  the  contrary,  the  right 
ureter  was  widely  open.  During  each  day  of  the  disease  the 
kidneys  were  both  thoroughly  and  satisfactorily  palpated  with 
a  view  to  detecting  a  developing  hydronephrosis  from  simul- 
taneous obstruction  of  the  ureters  by  calculi.  The  kidneys 
could  be  felt  to  be  somewhat  enlarged  from  the  start,  but  there 
seemed  to  be  no  progressive  increase  in  their  size. 

SEVENTH  DAY  OF  SUPPBBSSION. 

March  6. — Temperature  remained  98.6  F.,  pulse  72  to  90,  res- 
piration 20.  General  condition  shows  marked  failure  in 
strength.  The  patient  slept  most  of  the  time  and  was  aroused 
with  difficulty.  Citrate  of  magnesia  was  given;  strontium 
bromid  was  given  in  10-grain  doses  every  four  hours  as  a 
diuretic.  Calomel  was  continued.  Bowels  moved  eleven  times. 
Urine  was  obtained  four  times  by  catheter;  on  two  occasions 
one  dram  was  obtained,  on  another  one-half  dram,  on  an- 
other four  drops.  This  urine  was  examined  carefully.  The 
reaction  was  acid,  color  amber  and  cloudy,  albumin  was  present 
in  considerable  amount,  sugar  was  absent.  The  urea  percent- 
age was  1.4.  On  microscopic  examination  no  casts  were  found,, 
but  three  varieties  of  cells  were  present — white  blood  cells^ 
bladder  epithelial  cells  and  round  ki^ey  cells.  The  white  blood 
and  the  bladder  epithelial  cells  presented  the  usual  appearance,^ 
but  the  kidney  cells  presented  a  most  striking  example  of  fatty 
degeneration.  This  condition  of  the  kidney  cells  had  been  noted 
in  the  urine  of  the  preceding  days,  but  to  so  slight  a  degree 
that  it  was  not  given  much  thought.  The  four  specimens  ob- 
tained at  different  times  on  this  seventh  day  of  the  suppression 
demonstrated  a  very  rapidly -increasing  number  of  these  fatty 
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cells  until  the  evening  specimens  presented  a  most  striking 
picture. 

The  rapidly  increasing  numbers  of  degenerated  kid- 
ney cells  were  considered  to  indicate  that  the  kidney 
parenchyma  was  undergoing  rapid  degenerative  changes 
by  reason  of  the  prolonged  stasis  of  blood  in  its  vessels. 
It  was  taken  as  an  index  of  the  pathologic  changes  tak- 
ing place  in  the  kidney  and  as  a  finger-board  pointing 
out  the  correct  line  of  treatment. 

The  condition  of  this  patient  had  been  explained 
from  the  start,  in  the  writer's  mind,  on  a  basis  of  vaso- 
motor disturbance  whereby  a  stasis  of  blood,  probably 
under  great  tension,  had  occurred  in  both  kidneys.  Blood 
was  not  flowing  through  the  glomeruli,  therefore  the  se- 
cretion of  urine  was  in  abeyance.  The  medication  em- 
ployed was  directed  to  a  re-establishment  of  this  cir- 
culation and  to  an  elimination  of  as  much  urea  as  pos- 
sible by  way  of  the  skin,  bowels  and  lungs.  A  con- 
tinuance of  this  medication  and  general  line  of  treat- 
ment was  believed  to  be  justifiable  so  long  as  the  con- 
dition of  the  patient  remained  fairly  good.  Neverthe- 
less, the  operating-room  force  was  held  in  readiness  dur- 
ing this  entire  time  for  such  operative  treatment  as 
might  be  demanded. 

The  definite  evidence  of  rapid  degenerative  changes 
in  the  parenchyma  of  the  kidney  seemed  to  the  writer  to 
present  a  positive  indication  for  such  operative  inter- 
vention and  the  patient  was  accordingly  prepared  for 
this  treatment. 

On  March  6,  and  at  the  completion  of  her  eighth  day  of  sup- 
pression, the  patient  was  taken  to  the  operating  room.  Chloro- 
form was  used  as  the  anesthetic.  The  right  kidney  was  ex- 
posed by  an  oblique  incision  in  the  loin  through  all  structures 
(the  possibility  of  extension  of  the  incision  for  the  exploration 
of  the  ureters  made  a  muscle- splitting  operation  undesirable), 
lliis  kidney  was  certainly  one-half  larger,  if  not  double  the  size 
of  a  normal  kidney.  Its  external  surface  presented  a  mottled, 
purplish -blue  appearance  which  at  once  suggested  the  appear- 
ance of  the  face  of  a  baby  whose  head  had  just  been  bom  with 
the  cord  compressed.    The  kidney  was  lifted  from  its  bed  and 
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the  body  of  the  kidney,  the  pelvis  and  the  ureter  thoroughly 
palpated.  Nothing  abnormal  could  be  found  and  the  pelvU 
certainly  was  not  dilated.  A  hollow  needle  was  thrust  into  the 
pelvis  through  the  cortex  for  the  double  purpose  of  probing 
for  stone  and  drawing  off  urine  from  a  dilated  pelvis.  This  in- 
vestigation gave  negative  results. 

The  opinion  already  expressed  regarding  blood  stasis  seemed 
confirmed  and  the  capsule  of  the  kidney  was  split  from  end  to 
end  and  totally  removed.  When  an  incision  was  made  in  the 
capsule  its  edges  retracted  and  the  cortex  bulged  through  the 
incision  as  if  under  great  tension,  this  in  a  manner  entirely 
analogous  to  that  seen  in  brain  operations  when  the  dura  is 
opened.  Very  free  hemorrhage  followed  the  separation  of  the 
capsule  from  the  kidney,  but  this  membrane  was  nowhere 
firmly  attached  to  the  cortex  by  fibrous  wedges  projected  in- 
ward. The  capsule  was  of  about  normal  thickness  and  was 
stripped  off  easily.  The  kidney  parenchyma  was  of  a  yellowish- 
gray  appearance  after  the  blood-letting  of  decapsulation  and 
was  so  brittle  that  the  slightest  touch  of  an  instrument  seemed 
to  lacerate  it.  At  one  time  my  assistant  changed  the  position 
of  a  very  blunt  abdominal  retractor,  and  in  so  doing  struck 
the  convexity  of  the  kidney.  A  lacerated  wound  three-fourths 
of  an  inch. long  and  one-half  inch  deep  resulted.  The  naked 
eye  appearance  of  the  cortex  was  that  of  marked  fatty  degen- 
eration. The  capsule  of  the  kidney  was  entirely  excised,  the 
kidney  dropped  back  into  its  bed,  gauze  drainage  was  inserted 
and  the  external  wound  closed.  A  provisional  stitch  was  in- 
serted for  the  purpose  of  completing  the  primary  closure 
of  the  wound  after  the  removal  of  the  drainage  24  hours 
later. 

Exactly  the  same  procedure  was  immediately  applied  to  the 
left  kidney.  This  organ  presented  precisely  the  same  anatomic 
conditions;  the  pelvis  was  likewise  found  to  be  free  and  the 
capsule  was  removed.  The  time  consimied  in  the  double  opera- 
tion was  45  minutes.  The  patient  stood  the  operation  per- 
fectly well,  her  pulse  did  not  exceed  100,  and  she  was  put  to 
bed  in  a  most  satisfactory  condition.  At  the  time  of  her  re- 
turn to  bed  the  pulse  was  70  and  the  respirations  20  per 
minute.    There  was  no  vomiting  from  the  anesthetic. 

One  hour  after  operation  the  patient  expressed  a  desire  to 
urinate  and  two  ounces  of  intensely  bloody  urine  were  obtained 
by  catheter.  This  urine  was  neutral  in  reaction,  albumin  was 
abundant  in  a  filtered  and  centrifuged  specimen  and  the  urea 
percentage  was  1.4.  Microscopically  red  blood  cells  were  pres- 
ent in  large  numbers;  the  same  round  cells  presenting  in  ad- 
vanced stage  of  fatty  degeneration  were  found  in  abundance, 
but  no  casts. 

The  temperature  remained  normal  throughout  the  remainder 
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of  the  day,  the  pulse  varied  from  72  to  80,  the  respirations 
from  24  to  28. 

At  6  p.  m.  (six  hours  after  operation)  2^  ounces  of  urine 
poBsessing  the  same  naked  eye,  chemical  and  microscopic  char- 
acteristics were  voided  by  the  patient. 

At  9  p.  m.  1%  ounces  of  urine  of  similar  nature  were  voided. 

The  patient  was  given  water  per  mouth  in  six  hours  after 
operation. 

At  1:30  a.  m.  2  ounces  and  at  5:30  a.  m.  4%  ounces  were 
passed.  Three  ounces  at  8:30  a.  m.,  and  4  ounces  at  11:40 
a.  m.,  gave  a  simi  total  of  21  ounces  of  urine  passed  in  the  first 
twenty-four  hours  after  operation. 

The  urine  continued  to  be  intensely  bloody,  the  reaction  be- 
came acid  at  1:30  a.  m.,  the  specific  gravity  was  1,009,  and  the 
urea  percentage  had  diminished  to  1  in  the  morning  urine.  The 
fatty  cells  persisted  to  the  end  of  the  twenty-four  hours.  An  8- 
ounce  bottle  containing  the  first  urine  passed  showed  a  red 
deposit  y^  inch  thick  after  settling  for  a  few  hours.  The 
patient  was  rather  drowsy  during  the  day,  had  some  abdominal 
pain,  and  vomited  once. 

The  second  twenty-four  hours  after  operation,  the  tempera- 
ture, respiration  and  pulse  remained  normal.  The  urine  was 
passed  in  from  3  to  10-ounce  quantities  and  aggregated  48 
ounces.  The  blood  rapidly  disappeared  and  the  urine  became 
amber  color  by  the  end  of  this  period.  The  reaction  continued 
to  be  add.  The  specific  gravity  did  not  vary  from  1,008. 
The  urea  percentage  varied  from  .86  to  1.6.  Albumin  was 
present.  Red  blood  cells  were  always  present  microscopically. 
The  fatty  cells  had  disappeared  by  the  end  of  the  period.  No 
casts  were  found  in  any  specimen. 

The  patient  rested  well,  took  liquid  food  with  much  indiffer- 
ence, and  vomited  bile  once  or  twice.  She  was  delirious  for  two 
hours  during  the  night,  but  slept  well  with  this  exception.  The 
gauze  drainage  was  removed  and  the  provisional  sutures  tied. 

The  third  twenty-four  hours  after  operation,  temperature, 
respiration  and  pulse  remained  normal.  The  amount  of  urine 
aggregated  89  ounces.  The  character  was  about  the  same  as 
that  during  the  second  24  hours  except  that  it  became  bloody 
again  for  about  six  hours,  then  returned  to  amber.  The  patient 
rested  well.  The  diet  consisted  of  toast,  egg,  cocoa,  oyster 
broth,  ice  cream,  and  orange  albumin  water.  There  was  great 
prostration,  but  patient  was  cheerful.    The  bowels  moved  well. 

The  fourth  twenty-four  hours,  temperature,  respiration  and 
pulse  normal.  Total  amoimt  of  urine  66  ounces.  Urine  clear; 
very  few  red  cells;  no  casts;  trace  of  albumin;  specific  gravity 
1,009;  reaction  acid;  no  sugar. 

The  fifth  twenty-four  hours,  temperature,  respiration  and 
pulse  normal.  Total  amount  of  urine  77  oimces.  General  con- 
dition good.    Quality  of  urine  the  same  as  during  the  fourth 
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day.  Appetite  Tadllatiiig.  Some  delirium  at  nigfat,  yet  patient 
slept  well.  Patient  received  eggnog  and  strychnin  sulphate 
grs.  1/60  as  continuous  tonie  stimulation. 

The  sixth  twenty-four  hours,  temperature  and  respiration 
normaL  Pulse  became  elevated  to  100.  Total  amount  of 
urine  64  ounces.  Urine  amber  color  and  cloudy;  reaction  add; 
specific  gravity  1,009;  trace  of  albumin;  no  sugar.  Microscopic- 
ally amorphous  urates,  a  very  few  red  blood  cells  and  no  casts 
were  found.    Urea  percentage  1.4. 

The  seventh  twoity-four  hours,  tonperature  98.4  to  99i^ 
pulse  90  to  120  and  bounding,  respiration  20  to  26.  Total 
amount  of  urine  passed  47  ounces.  Quality  of  urine  same  as 
on  sixth  day.  Patient  felt  very  weak  and  looked  very  pale, 
but  said  that  she  had  no  pain  and  felt  very  well.  Appetite 
failed  somewhat. 

The  eighth  twoity-four  hours,  temperature,  respiration  and 
pulse  normal.  Total  urine  52  ounces.  Quality  same  as  on 
sixth  day. 

The  ninth  twenty-four  hours,  temperature  90  to  102,  puke 
108  to  120  and  bounding.  Respiration  24.  Total  urine  45 
ounces.  Quality  of  urine  same,  except  that  it  is  now  perfectly 
clear.  No  explanation  could  be  found  for  the  rise  in  tem- 
perature and  pulse  rate.  One  physician  who  saw  the  patient  at 
this  time  stated  that  the  pulse  was  that  of  a  patient  just 
previous  to  puerperal  eclampsia  and  advised  the  use  of  a 
veratrum  viride.    This  was  not  given,  however. 

The  tenth  day,  temperature  99  to  101,  pulse  80  to  100,  res- 
piration 24.  Total  amount  of  urine  44  ounces.  General 
strength  improved,  patient  feels  better  and  asked  to  get  up. 
Quality  of  urine  the  same  as  on  sixth  day. 

During  the  eleventh  day  the  total  amount  of  urine  was  47 
ounces;  during  the  twelfth  day  52  ounces;  during  the  thirteenth 
day  48  ounces;  during  the  fourteenth  day  78  ounces;  during 
the  fifteenth  day  62  ounces;  during  the  sixteenth  day  65  oimces; 
during  the  seventeenth  day  47  ounces;  during  the  eighteenth 
day  64  ounces;  during  the  nineteenth  day  80  ounces.  On  this 
date  the  patient  returned  to  her  home,  and  the  husband  has  re- 
ported that  the  total  amount  of  urine  has  averaged  from  four 
to  four  and  one-half  pints  per  day  for  every  day  since  March  25. 

llie  temperature  returned  to  normal  after  the  tenth  day 
and  remained  so.  The  strength  of  the  patient  improved 
steadily,  and  she  sat  up  on  the  sixteenth  day  after  operation. 
The  appetite  improved  rapidly  until  it  became  normal.  The 
urine  became  normal  on  the  seventeenth  day. 

It  is  believed  that  this  patient  stiffered  from  a  vaso- 
motor suppression  of  urine.  There  are  two  factors  which 
may  have  acted  in  a  causative  relationship  to  the  condi- 
tion.   Either  the  ergot  which  was  contained  in  the  em- 
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mcnagogue  caused  a  strong  and  persistent  vaso-constric- 
tion,  or  a  strong  reflex  was  communicated  to  the  kidney 
at  the  time  of  the  destruction  of  the  ovum  or  by  the 
uterine  irrigation.  Neither  of  these  could  be  called  an 
overpowering  reflex,  and  it  is  certainly  true  that  such  a 
result  would  be  most  unusual,  yet  at  the  same  time  we 
must  take  into  consideratioiL  the  fact  that  the  suscep- 
tibility of  the  nervous  system  to  irritation  and  to  reflex, 
particularly  in  women,  is  a  most  variable  quantity.  The 
patient  was  not  exposed  to  conditions  which  would  cause 
an  acute  nephritis,  nor  did  she  present  the  slightest 
symptom  of  this  disease  at  any  time.  She  was  perfectly 
well  up  to  the  time  of  the  destruction  of  the  ovum.  The 
temperature  which  she  presented  at  the  time  of  Dr. 
Perry^s  first  visit  is  not  believed  to  have  been  the  result 
of  septic  infection,  since  it  disappeared  after  one  flush- 
ing of  the  uterus,  and  the  material  found  in  the  uterus 
at  the  time  of  curettage  did  not  seem  to  be  infected.  It 
is,  of  course,  possible  that  there  was  some  absorption  of 
decomposition  products  into  the  general  circulation,  yet 
in  the  absence  of  any  disturbance  of  the  temperature 
and  pulse  rate  it  is  diflBcult  to  believe  that  these  products 
were  very  poisonous. 

QBKERAL  CONSIDERATIONS. 

The  writer  has  been  impressed  on  more  than  one 
occasion  by  the  fact  that  our  ready  reference  text-books 
of  surgery  contain  little  or  no  mention  of  the  subject 
of  suppression  of  urine.  The  condition  is  given  a  brief 
mention  aa  a  symptom,  in  connection  with  certain 
surgical  diseases  of  the  kidney  and  ureter,  but  is  nowhere 
discussed  in  full,  in  so  far  as  he  knows,  as  a  definite  con- 
dition entitled  to  elaboration  from  the  viewpoints  of 
etiology,  diagnosis  and  treatment.  The  literature  on 
this  subject,  even  though  meager,  is  valuable  and  should 
be  collected  into  such  available  form  as  will  give  a 
definite  classification  and  a  clear  exposition  of  the  sub- 
ject It  has  been  the  unfortunate  experience  of  the 
writer  to  encounter  this  condition  in  a  variety  of  forms ; 
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indeed,  every  surgeon  has  his  quota  of  deaths  after 
operation  from  suppression  of  urine  and  every  surgeon 
knows  the  anxiety  that  is  felt  during  the  hours  of  its 
possibility  and  of  its  endurance. 

It  has  been  stated  that  suppression  of  urine  is  merely 
a  symptom  and  not  a  disease.  It  is  certainly  true  that 
suppression  of  urine  may  be  but  a  single  symptom  in 
the  picture  of  a  given  disease,  e.  g.,  cancer  of  the  uterus 
with  involvement  of  the  ureters,  but  it  is  likewise  true 
that  in  the  majority  of  cases  which  are  presented  to  the 
surgeon  the  suppression  of  urine  is  the  one  condition 
which  imperatively  demands  treatment,  and  the  one  con- 
dition which  is  going  to  kill  the  patient  unless  relieved. 
Furiiiermore,  each  case  of  suppression  of  urine  must  be 
accurately  and  painstakingly  studied  from  the  view- 
points of  etiology,  pathology,  symptoms,  diagnosis  and 
treatment,  and  it  requires  but  slight  reflection  to  see 
that  the  investigation  and  the  management  of  these  cases 
present  imusual  diflBculties. 

Such,  it  seems  to  the  author,  are  the  claims  of  this 
subject  to  a  place  among  surgical  conditions. 

The  present  paper  does  not  present  for  your  considera- 
tion a  solution  to  the  problems  of  suspended  kidney 
function,  nor  does  it  furnish  a  full  presentation  of  the 
subject.  The  case,  which  is  recorded  above,  is  offered  as 
a  contribution  to  the  meager  literature  on  this  subject, 
while  the  appended  general  discussion  is  presented  in 
the  purely  suggestive  light  of  personal  impression 
gained  from  clinical  experience  and  from  some  reading. 

DEFINITION. 

Suppression  of  urine  is  commonly  defined  as  a  condi- 
tion in  which  the  excretion  of  urine  from  the  tubules  of 
the  kidney  is  entirely  suspended  or  in  which  no  urine  is 
transmitted  to  the  bladder.  This  definition  is  made  to 
cover  two  distinct  conditions  and  is  believed  by  the 
author  to  be  open  to  criticism.  It  would  seem  more 
accurate  to  omit  the  latter  clause  and  say  that  suppres- 
sion of  urine  is  a  condition  in  which  the  excretion  of 
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urine  from  the  parenchyma  of  the  kidney  is  suspended. 
When  one  or  both  ureters  are  mechanically  obstructed 
the  parenchyma  of  the  kidney  continues  to  perform  its 
functions  imtil  a  quantity  of  urine  varying  from  a  few 
ounces  to  one  gallon  has  been  secreted  and  imtil  the  pres- 
sure has  become  sufficiently  great  to  arrest  secretory 
pressure.  When  the  urethra  is  mechanically  obstructed 
the  same  accimiulation  of  urine  occurs  behind  the  ob- 
struction and  the  same  result  may  follow  in  the  kidney. 
Yet  an  accumulation  of  urine  behind  an  urethral  ob- 
struction is  called  retention  of  urine,  that  behind  an 
ureteral  obstruction  a  suppression  of  urine,  and  the  two 
are  carefully  differentiated.  To  my  mind  they  are  in 
reality  one  and  the  same  lesion,  except  for  the  location 
in  the  tract  of  the  obstruction,  in  the  seriousness  of  the 
condition  and  in  the  accessibility  of  the  lesion.  The  one 
may  be  diagnosticated  and  relieved  by  urethral,  the  other 
by  ureteral  examination  and  catheterization.  Further- 
more, the  correct  surgical  treatment  in  each  case  is 
directed  to  the  seat  of  mechanical  obstruction  with  the 
one.  purpose  of  liberating  the  pent-up  kidney  secretions 
and  of  preventing  or  relieving  serious  secondary  lesions 
in  the  kidneys. 

In  suppression  of  urine,  as  defined,  the  secreting 
mechanism  itself  is  at  fault;  the  lesion  is  primary  in 
the  kidney,  and  no  urine  is  separated  from  the  blood. 
The  treatment  of  the  condition  must  be  based  on  en- 
tirely different  grounds,  and  the  lesion  must  be  studied 
from  the  physiologic  side. 

We  have,  then,  two  distinct  conditions,  the  one  me- 
chanical and  always  surgical,  the  other  physiologic  and 
sometimes  surgical,  and  each  worthy  of  careful  study 
from  the  viewpoint  of  etiology  and  pathology.  An  ap- 
propriate division  of  that  condition  in  which  no  urine  is 
discharged  from  the  body  would  seem  to  be:  1.  Vesical 
and  urethral  retention  or  obstruction  of  urine.  2.  Uret- 
eral retention  or  obstruction  of  urine.  3.  Suppression 
of  urine. 
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It  is  believed  by  the  writer  that  the  above  modifica- 
tions in  the  definition  of  suppression  of  urine  or  anuria 
should  be  made.  Yet  the  present  discussion  of  the  con- 
dition will  be  pursued  according  to  the  usual  definition 
and  a  division  of  the  subject  will  be  made  into  an  ob- 
structive and  non-obstructive  form,  each  of  which  may 
be  elaborated  imder  the  heading  of  etiology. 

ETIOLOGY. 

The  condition  presented  to  the  physician  is  one  of 
"no  urine/*  and  it  becomes  necessary  for  him  to  seek  the 
cause  of  this  condition.  The  following  table  is  oflEered 
as  a  concise  statement  of  the  causes  of  suppression  of 
urine. 

I.  Obstbdctivb  SUFPBKS8I0N  OF  UBINB  may  result  from : 

A.  A  calculus,  a  blood  clot  or  a  plug  of  pus  In  the  ureter.     This 

may  cause  complete  obstruction. 

(a)   In  the  ureter  of  the  only  existing  kidney. 

(&)  In  a  single  fused  ureter  from  the  two  kidneys  or  from  a 
horseshoe  kidney. 

(o)   In  the  ureter  of  the  only  functionating  kidney,  the  other  * 
kidney  having  been  preylously  destroyed  by  calculous  ob- 
struction, tuberculosis,  nephrolithiasis,  suppuration,  tumor, 
cyst,  etc.,  etc.     This  is  by  far  the  most  common  form. 

(d)   From  the  simultaneous  obstruction  of  both  ureters  (rare). 

B.  Stricture  of  the  ureter  under  the  four  above-named  conditions. 
(7.  Kink  in  the  ureter  of  a  floating  kidney  or  angular  attachment  of 

the  ureter  to  the  pelvis  under  similar  conditions. 
D,  Tumor  of  the  kidney. 
B,  Tumor  of  the  base  of  the  bladder  or  of  other  organ  Involving 

both  ureters. 

F,  External  pressure. 

(a)   Myomata  of  the  uterus. 
(6)   Cancer  of  the  uterus  or  rectum, 
(o)   Abdominal  tumors. 

id)  Laceration  of  the  cervix  with  subsequent  Involvement  of  the 
ureter  In  the  cicatrix. 

G.  Venous  congestion.     An  excessive  degree  of  exudate  when  asso- 

ciated with  congestion  of  the  Intertubular  veins  may  cause  a 
degree  of  lateral  pressure  which  may  result  In  suppression. 
The  suppression  of  urine  In  the  author's  case  may  be  ex- 
plained  In    this   way. 

II.  NoN-OBSTBUCTiVB  SUPPBES8I0N  OP  UBIXB  may  occur  as  a 
result   of : 

A.  Reflex  droulatory  or  vasomotor  diaturhance  in  the  kidney.  This 
may  occur — 

(a)  After  operations  which  concern  In  any  way  the  complex 
sympathetic  nervous  mechanism  of  the  abdominal  cavity, 
e.  g.,  nephrectomy,  nephrotomy,  operations  on  the  bladder, 
operations  on  the  male  or  female  genital  tract. 

(h)  After  the  paasaye  of  a  catheter  or  a  sound  Into  the  bladder. 
This  agent  may  act  either  as  a  reflex  or  as  a  septic  infec- 
tion. 

(o)  As  a  result  of  the  lodgment  of  a  calculus  in  one  ureter,  the 
other  remaining  free.  The  reflex  in  this  case  may  result 
either  from  the  nerve  Irritation  at  the  site  of  lodgment  of 
the  calculus  or  from  the  acute  tension  which  occurs  within 
the  pelvis  of  the  obstructed  kidney. 

id)  Trauma,  subcutaneous  or  direct.  In  a  case  related  by  Dr. 
Oliver,  a  bullet  merely  cut  a  groove  In  the  convexity  of  one 
kidney  yet  the  patient  died  from  suppression  of  urine. 
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(e)  Hysteria. 

if)    Drug  va80-con8trictU>n,  e.  g.,  ergot,  auto-nephrotoxins. 
{g)  Extensive  burns,  may  act  either  by  a  reHex  or  by  sepsis. 
(A)  Meningitis,     (A   case  reported   by   Fussell,    in   Pediatrics, 
August,  1901.) 

B.  Degenerative  changes  in  the  kidney.     Tliese  may  result  from : 

(a)  Poisoning  by  drugs  such  as  phosphorus,  carbolic  acid,  can- 
tharides,  turpentine,  etc.,  possibly  by  ether  and  chloroform 
when  used  for  surgical  anesthesia. 

(b)  Acute  infectious  diseases  such  as  septicemia,  cholera,  scarlet 
fever,  dysentery,  etc. 

(c)  Acute  nephritis. 

(d)  Auto-nephro toxins.  This  is  a  toxic  product,  a  cytotoxln, 
which  is  formed  as  a  result  of  active  disintegration  In  one 
kidney  and  which  acts  to  produce  marked  degenerative 
changes  in  the  opposite  sound  kidney.  Castalgne  and  Kath- 
ery  suggest  that  perchance  certain  renal  disturbances  now 
described  as  the  result  of  reno-renal  reflex  nervous  influ- 
ences or  as  sympathetic  nephritis  are  the  outcome  rather  of 
auto-nephrotoxins. 

(e)  Tubercular  or  cystic  disease  of  both  kidneys  may  progress 
to  the  total  destruction  of  all  secreting  tissue. 

C.  The  direct  effect  of  lessened  heart  force.     When  the  aortic  press- 

ure sinks  below  40  mm.  Hg.  the  urinary  secretion  stops  ab- 
solutely. So  long  as  the  blood  pressure  is  above  this  height 
the  secretion  is  more  or  less  proportional  to  the  pressure, 
and  changes  with  the  changes  in  this  pressure. 

D.  Trauma. 

(a)  Direct  paralysing  injury  to  both  kidneys  or  to  one  kidney 
when  the  other  is  non-functionating. 

(6)  Rupture  of  the  kidney,  the  ureters,  or  the  bladder  with 
extravasation  into  the  tissues  of  all  urine  secreted.  This 
must  l>e  Included  under  the  old  definition  of  suppression  of 
urine,  but  is  not  believed  to  belong  to  the  subject  at  all. 
B.  Anesthesia.  It  would  be  very  difficult  to  classify  this  etlologic 
factor  more  accurately,  for  the  reason  that  we  do  not  cer- 
tainly know  the  exact  manner  in  which  these  drugs  act  on 
the  kidney.  Kemp  concludes  that  ether,  while  producing  a 
rise  in  general  arterial  pressure,  manifests  a  deleterious  and 
specific  inlluence  in  a  lowered  renal  pressure  and  almost 
immediate  diminished  secretion,  whereas  chloroform,  when 
producing  a  decrease  In  carotid  pressure,  exerts  but  an  In- 
significant effect  If  any  on  the  renal  pressure  or  excretion. 
On  the  other  hand,  GallcazI  and  Grilio  maintain  that  the 
diminution  of  renal  permeability  Is  more  marked  when 
chloroform  is  used  than  when  ether  is  administered,  and 
they  claim  that  this  result  renders  any  infectious  disease 
with  which  the  patient  so  anesthetized  may  l>e  affected 
more  severe. 

PATHOLOGY. 

A  complete  study  of  the  pathologic  lesions  mentioned 
above  as  etiologic  factors  would  be  both  impracticable 
and  Tindesirable  in  the  present  paper.  The  pathology  of 
those  conditions  enumerated  under  the  heading  of  ob- 
structive suppression  is  so  well  understood  and  so  well 
described  in  all  text-books  of  pathology  that  its  re- 
capitulation is  considered  Tinnecessary.  The  same  may 
be  said  of  some  of  the  conditions  included  imder  the 
heading  of  non-obstructive  suppression,  yet  it  is  this  par- 
ticular section  of  the  subject  which  presents  the  perplex- 
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ing  questions,  and  hence  it  is  this  section  which  should 
receive  most  attention. 

In  view  of  the  fact  that  we  are  dealing  with  altera- 
tions in  the  functional  value  of  the  specific  parenchyma 
of  the  kidney,  it  is  certainly  true  that  we  will  find  a 
physiologic  basis  to  be  the  correct  one  on  which  to  con- 
struct our  pathologic  and  therapeutic  superstructure. 

PHYSIOLOGIC  CONSIDERATIONS. 

The  kidney  is  a  compound  tubular  gland  in  which  the 
vascular  apparatus  is  so  arranged  as  to  afiford  (a)  the 
most  favorable  conditions  for  filtration  of  the  liquid 
parts  of  the  blood,  and  (&)  the  most  favorable  conditions 
for  the  elimination  of  the  waste  products  of  body  metab- 
olism by  its  specific  excretory  cells.  The  secretion  of 
this  gland  is  complex  in  its  composition,  contains  most 
of  the  end  products  of  the  varied  metabolism  of  the  tis- 
sues and  represents  the  most  vital  excretory  product  of 
the  body.  This  secretion  may  be  looked  on  as  a  solu- 
tion of  a  great  number  of  organic  and  inorganic  sub- 
stances in  water. 

The  nerve  supply  of  the  kidney  is  vasomotor  (vaso- 
constrictor and  vaso-dilator)  and  secretory.  The  vessels 
of  the  kidney,  like  those  of  all  parts  of  the  body,  are 
under  the  direct  control  of  the  central  nervous  system. 
The  secretory  nerves  are  not  fully  understood.  The 
nerves  are  definite  ofif-shoots  from  and  an  integral  part 
of  the  vast  abdominal  sympathetic  system,  and  are  con- 
nected with  the  spinal  cord  through  the  anterior  roots  of 
the  eleventh,  twelfth  and  thirteenth  dorsal  nerves. 
These  nerves  enter  the  hilum  of  the  kidney  both  as  a 
plexus  closely  investing  the  renal  artery  and  as  fibers 
which  run  parallel  to  the  vessels  and  can  be  traced  as 
far  as  the  cortex. 

The  secretion  of  urine  consists  of  two  distinct  processes : 
(1)  The  secretion  of  water  and  salts,  and  (2)  the  elim- 
ination of  urea  and  related  bodies.  The  secretion  of  the 
waters  and  the  inorganic  salts  imdoubtedly  takes  place 
through  the  glomerulus.    The  excretion  of  urea  and  re- 
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lated  bodies  is  believed  to  take  place  through  the  agency 
of  the  epithelial  cells  lining  the  convoluted  tubules. 
These  cells  perform  the  function  of  secreting  the  specific 
nitrogenous  elements  of  the  urine,  which  are  taken  up 
into  solution  by  the  water  which  flows  downward  from 
the  glomerulus  and  a  completed  urine  is  formed. 

The  secretion  of  water  and  inorganic  salts  seems  to  be 
largely,  yet  not  entirely,  a  question  of  mechanical  filtra- 
tion or  separation  and  to  depend  mainly  on  two  factors. 

(1)  The  difference  of  pressure  between  the  blood  in 
the  glomerular  capillaries  and  the  urine  in  Bowman's 
capsule.  The  pressure  in  the  tubule  is  practically  nil 
under  normal  circumstances,  so  that  the  only  change- 
able factor  will  be  the  blood  pressure  in  the  capillaries. 

(2)  The  rapidity  of  the  blood  flow  through  the 
glomeruli.  The  more  frequently  the  fluid  is  presented 
to  the  filter  the  more  rapidly  will  the  process  go  on. 

The  glomerular  circulation  may  be  affected  in  several 
ways.  The  pressure  in  the  glomerular  capillaries  will 
be  raised  and  the  velocity  of  the  blood  increased : 

(1)  By  a  rise  in  the  general  blood  pressure.  This  may 
be  due  to  (a)  increased  force  and  frequency  of  the  heart, 
(&)  constriction  of  vascular  areas  in  other  parts  of  the 
body. 

(2)  By  dilatation  of  the  renal  arterioles,  the  gen- 
eral blood  pressure  remaining  constant. 

(3)  By  obstructing  the  renal  vein.  In  this  case  the 
velocity  will  be  diminished. 

The  pressure  and  velocity  in  the  glomerular  capil- 
laries will  be  diminished: 

(1)  By  diminished  general  blood  pressure,  which  may 
arise  from  a  weakening  or  slowing  of  the  heart  beat,  or 
from  dilatation  of  vascular  areas  in  other  parts  of  the 
body. 

(2)  By  constriction  of  the  vessels  in  the  kidney  itself. 

As  has  been  stated  above,  a  diminution  of  aortic  pres- 
sure below  40  mm.  Hg.  results  in  an  absolute  cessation 
of  secretion  and  variations  in  pressure  above  this  point 
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will  be  followed  by  corresponding  variations  in  the 
amount  of  urine  secreted. 

It  is  to  this  vasomotor  mechanism  of  the  kidney  that 
we  must  look  for  the  regulation  of  the  flow  of  blood 
through  the  kidney,  hence  for  a  rational  explanation  of 
variations  in  the  secretion  of  urine. 

Stimulation  of  the  vaso-constrictor  fibers  causes  con- 
traction of  the  arteries  of  the  kidney,  a  diminution  in 
the  size  of  the  organ  and  a  diminished  secretion  of  urine. 
Stimulation  of  the  vaso-dilators  will  have  precisely  the 
opposite  eflEect.  Both  of  these  sets  of  fibers  are  prob- 
ably brought  into  play  under  normal  conditions  by  re- 
flex stimulation,  and  thus  serve  to  regulate  the  flow  of 
blood  through  the  kidney  and  thereby  influence  its  func- 
tional activity. 

It  has  been  estimated  that,  in  strong  diuresis,  5.6 
per  cent,  of  the  total  quantity  of  blood  sent  out  of  the 
left  heart  in  a  minute  may  pass  through  the  kidneys,  al- 
though the  combined  weight  of  these  organs  makes  only 
0.56  per  cent,  of  that  of  the  body. 

That  the  formation  of  the  water  of  the  urine  is  not 
entirely  a  question  of  filtration,  however,  would  seem  to 
be  demonstrated  by  two  experimental  facts : 

(1)  Ligation  of  the  renal  vein  raises  the  blood  pres- 
sure in  the  glomerular  capillaries  almost  to  that  of  the 
renal  artery,  yet  the  secretion  of  urine  is  promptly  ar- 
rested. 

(2)  Ligation  of  the  renal  artery  causes  a  complete 
arrest  in  the  secretion  of  urine.  Eemoval  of  this  liga- 
ture after  a  few  minutes  restores  at  once  a  normal  cir- 
culation and  pressure  of  blood  in  the  glomeruli,  yet  the 
secretion  of  urine  is  not  re-established  for  one  hour,  and 
when  it  does  return  it  contains  albumin. 

These  facts  have  led  Heidenhain  to  believe  that  the 
secretion  of  water  depends  on  the  active  intervention  of 
special  secretory  cells,  and  that  any  agent  which  inter- 
feres with  the  physiologic  value  of  these  epithelial  cells 
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covering  the  glomerulus  will  result  in  corresponding 
alterations  in  the  amount  and  the  quality  of  urine  se- 
creted. If  such  an  explanation  is  correct  we  will  find  in 
this  physiologic  fact  a  most  valuable  aid  to  the  explana- 
tion of  degenerative  suppression  of  urine.  Further- 
more, in  those  forms  included  imder  the  head  of  venous 
congestion  the  direct  causative  factor  may  be  a  decreased 
secretory  power  or  a  decreased  permeability  of  these 
cells,  which  has  resulted  from  an  insufficient  blood 
supply. 

It  must  be  admitted,  however,  that  physiologists  are 
not  yet  agreed  on  all  points  concerned  in  the  secretion 
of  water,  and  it  seems  clear  that  at  present  we  are  not 
justified  in  asserting  more  than  that  the  glomeruli  con- 
trol in  some  way  the  production  of  the  water  and  salts 
of  the  secretion.  The  extent  of  the  activity  seems  to 
be  correlated  with  the  quantity  of  blood  flowing  through 
the  glomeruli. 

It  is  a  fact  of  some  importance  in  the  present  study 
to  note  that  the  most  important  of  the  pathologic  con- 
stituents of  the  urine,  such  as  albumin,  hemoglobin  and 
sugar,  seem  to  escape  from  the  blood  into  the  tubules 
through  the  glomerular  epithelium. 

The  exact  nature  of  the  forces  involved  in  the  excre- 
tion of  urea  by  the  actively  secreting  cells  of  the  con- 
voluted tubules  is  not  entirely  understood.  The  normal 
stimulus  to  these  cells  seems  to  be  the  presence  of  urea 
and  related  substances  in  the  blood  and  the  rate  of  elim- 
ination will  vary,  imder  normal  conditions,  (a)  with 
all  variations  in  the  percentage  of  urea  in  the  blood, 
and  (6)  with  the  velocity  of  the  blood  flow  through  the 
capillaries.  The  elimination  is  not  a  simple  act  of  dif- 
fusion, because  the  percentage  of  urea  in  the  urine  is 
greater  than  that  in  the  blood.  All  that  we  can  say  is, 
that  in  some  way  the  urea  is  selected  from  the  blood  and 
quickly  transferred  to  the  lumen  of  the  tubule  without 
alteration  in  chemic  composition  and  without  accumula- 
tion in  the  cell. 
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PATHOLOGIC    CONSIDERATIONS. 

Reflex  Vasomotor  Suppression  of  Urine. — ^The  kidney 
parenchyma,  it  will  be  remembered,  is  enclosed  within 
a  firm  unyielding  capsule,  analogous  in  every  way  to  the 
capsule  (sclera)  of  the  eye  and  the  bony  casement  of  the 
brain.  Under  normal  conditions  a  vaso-constriction  di- 
minishes the  amoimt  of  blood  entering  this  capsule,  the 
kidney  capillaries  become  anemic,  and  an  amount  of 
blood  escapes  through  the  veins  exactly  equal  to  that 
which  enters.  Under  normal  vaso-dilator  action  the 
amount  of  blood  entering  the  closed  sac  is  exceedingly 
increased,  the  entire  organ  increases  in  size,  the  capsule 
becomes  tense,  yet  again  the  venous  return  is  entirely 
eflBcient  and  carrys  oflE  an  amount  of  blood  exactly  equal 
to  that  which  enters.  The  blood  circulation  through  the 
kidney  is  perfect  in  each  instance,  but  the  amount  of 
blood  flowing  through  the  organ  is  widely  different. 
The  regulation  of  the  exact  amount  of  blood  that  shall 
flow  through  the  kidney,  it  will  be  remembered,  is  the 
direct  result  of  what  may  be  called  normal  reflex  stimu- 
lation. 

Xow,  suppose  we  have  an  overpowering  stimula- 
tion of  any  part  of  the  abdominal  nerve  plexus,  an  over- 
powering reflex,  such,  for  instance,  as  will  result  from  a 
nephrectomy.  One  of  three  things  may  happen  in  the 
remaining  kidney : 

(1)  There  may  be  an  intense  stimulation  of  the  vaso- 
constrictor nerves  which  will  cause  a  temporary  or  per- 
sistent cessation  of  blood  flow  through  the  glomerulus. 

(2)  There  may  be  a  sudden  paralysis  of  the  vaso- 
constrictor nerve  fibers  and  an  increased  flow  of  blood 
to  the  kidney ;  or  there  may  be   . 

(3)  A  marked  stimulation  of  the  vaso-dilator  fibers 
and  again  an  increase  in  the  flow  of  blood  into  the 
kidney. 

Intense  Stimulation  of  the  Vaso-constrictors. — This 
may  be  expected  to  cause  a  temporary  or  perhaps  a  some- 
what continued  arrest  of  blood  flow  into  the  kidney. 
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The  secretion  of  urine  will  immediately  stop.  The  kid- 
ney will  become  anemic  and  the  blood  contained  in  the 
organ  will  flow  off  through  the  veins.  Now,  it  has  been 
demonstrated  anatomically  that  the  kidney  receives  a 
feeble  anastomotic  circulation  through  its  capsule.  Fur- 
thermore, it  has  been  demonstrated  that  simple  ligature 
of  the  renal  artery  will  cause  a  condition  of  red  infarct 
in  the  kidney,  while  the  ligature  of  this  artery,  after  the 
complete  removal  of  the  capsule,  will  result  in  a  condi- 
tion of  white  infarct.  This  means  that  after  ligature 
of  the  renal  artery  blood  flows  through  this  anastomotic 
circulation  into  the  kidney  in  sufficient  quantity  to  en- 
gorge the  vessels,  yet  under  insufficient  pressure  to  re- 
establish the  circulation  of  the  blood  through  the  organ. 
A  condition  of  red  infarct  results.  When  the  capsule  is 
removed,  however,  this  anastomotic  circulation  is  cut 
off  and  all  blood  left  in  the  kidney  drains  off,  leaving  the 
capillaries  empty  and  the  tissues  white. 

Precisely  the  same  conditions  are  presented  when  a 
sudden  vaso-constriction  closes  the  vessels  of  the  kidney. 
The  blood  flow  is  arrested  and  this  same  anastomotic 
circulation  engorges  the  capillaries  and  veins  of  the 
cortex.  The  endothelial  cells  in  the  walls  of  the  capil- 
laries and  the  small  veins  have  suffered  a  degenerative 
change,  however,  because  of  the  arrest  of  blood,  and  they 
permit  the  serum  to  leak  out  between  the  tubules.  Now, 
since  it  is  improbable  that  a  complete  obliteration  of  the 
arterioles  by  vaso-constriction  could  endure  for  a  very 
extended  period  of  time,  let  us  see  what  would  happen 
when  these  arterioles  begin  to  open  again.  Blood  is 
once  more  pumped  into  the  kidney,  but  the  venous  re- 
turn is  seriously  impeded  by  the  lateral  pressure  of  the 
exudate  which  has  formed  around  and  between  the 
paralyzed  veins  and  the  tubules.  The  congestion  of  the 
vessels  of  the  kidney  becomes  more  intense  with  each 
heart  beat,  and  a  condition  analogous  to  experimental 
ligature  of  the  renal  vein  ultimately  results.  The  blood 
flow  through  the  kidney  is  stagnant,  no  urine  is  secreted. 
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the  capsule  becomes  over-distended  and  tense,  the  blood 
becomes  highly  venons  and  the  kidney  parenchyma  suf- 
fers serious  degeneration  from  insuflBcient  oxygen  and 
food  supply.  This  is  precisely  the  lesion  found  at  the 
time  of  operation  in  the  kidneys  of  the  patient  whose 
case  has  been  reported  in  this  paper. 

Should  the  overpowering  stimulation  of  the  nervous 
mechanism  of  the  kidney  result  in  either  a  paralysis  of 
the  vaso-constrictors  or  a  stimulation  of  the  vaso-dilators, 
the  effect  on  the  circulation  would  be  the  same  and  the 
reasoning  as  to  the  ultimate  effect  onHhe  kidney  of  both 
would  be  precisely  the  same  as  that  followed  for  the  ex- 
planation of  vaso-constriction  suppression,  except  that 
the  anastomotic  circulation  would  probably  play  no  part. 

Degenerative  Form. — ^It  seems  very  easy  to  explain  the 
degenerative  form  of  suppression  of  urine  on  physiologic 
grounds  if  we  give  to  the  glomerular  epithelium  the 
pure  secretory  function  that  has  been  suggested.  If 
the  glomerular  cells  secrete  the  water  then  the  correct 
performance  of  this  function  will  be  absolutely  depend- 
ent on  the  anatomic  and  physiologic  integrity  of  these 
cells,  and  any  agent  which  causes  serious  degenerative 
changes  in  these  cells  will  assuredly  exert  a  correspond- 
ing influence  on  their  secretory  product.  Such  conclu- 
sions do  not  seem  to  be  justified,  however,  by  our  pres- 
ent physiologic  knowledge.  At  the  same  time  there 
must  be  some  connection  between  the  normal  secretion 
of  the  water  of  the  urine  and  the  integrity  of  the 
glomerular  epithelium,  be  this  a  property  of  secretion 
or  one  of  permeability,  and  it  is  believed  that  further 
experimental  work  in  this  direction  will  yield  some 
definite  results. 

Lessened  Heart  Force, — ^The  effect  of  a  lessened  heart 
force  with  a  lowered  aortic  pressure  finds  its  complete 
explanation  in  physiologic  fact.  The  suppression  of 
surgical  shock  will  find  its  correct  classification  under 
this  heading,  and  will  be  most  correctly  treated  by 
directing  the  attention  to  the  general  circulation. 
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The  pathologic  findings  in  those  kidneys  examined  by 
the  author  after  death  from  suppression  of  urine  have 
uniformly  been  slight  An  intense  congestion  of  all 
vessels  in  the  cortex  and  a  marked  cloudy  swelling  of  the 
parenchyma  cells  have  always  been  present  The  inter- 
tubular  area  has  been  uniformly  widened  and  always 
filled  either  by  capillaries  and  veins  or  by  a  fluid  exudate. 
The  most  striking  feature  of  the  lesion  has  always  been 
a  complete  injection  of  all  vessels  of  the  kidney  by  red 
blood  cells.  An  exudate  within  the  tubules  has  not  been 
observed.  It  has«o  happened  that  all  of  the  kidneys  . 
examined  by  the  writer  showed  either  no  evidence  of  a 
chronic  nephritis  or  so  slight  a  change  that  this  lesion 
could  not  be  considered  to  be  a  predisposing  cause.  As 
has  been  stated^  the  kidneys^  exposed  in  the  case  that  has 
been  reported,  showed  a  most  intense  degree  of  venous 
congestion  and  a  very  high  degree  of  tension  within 
the  capsule;  when  this  tension  was  removed  and  a  large 
amount  of  venous  blood  had  drained  oflE  the  cortex  looked 
comparatively  pale. 

DIAGNOSIS. 

The  condition  presented  to  the  physician  for  diagnosis 
is  an  absence  of  the  usual  discharge  of  urine  from  the 
body.  The  first  point  that  must  be  decided  is  the  proper 
classification  of  the  particular  case  under  the  heading 
of  either  the  obstructive  or  the  non-obstructive  form  of 
suppression  of  urine.  The  determination  of  this  one 
point  will  call  for  the  most  thorough  possible  history, 
both  as  regards  previous  illness  and  the  existing  attack. 
This  history  must  deal  minutely  with  all  symptoms  refer- 
able to  the  functional  value  of  the  kidneys,  and  all  pre- 
ceding attacks  of  pain  in  the  abdomen,  the  loin,  the  back 
or  bladder  must  be  investigated  with  a  view  to  establish- 
ing a  probability  or  a  certain  diagnosis  of  pre-existing 
parenchymatous  or  calculous  disease  of  one  or  both  kid- 
neys. It  is  a  well-known  fact  that  most  cases  of  total 
obstruction  of  urine  from  blocking  of  the  ureter  occur 
in  individuals  who  have  previously  suffered  a  destructive 
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lesion  in  one  kidney.  This  previous  disease  in  the  de- 
stroyed kidney  may  be  unknown  to  the  patient,  or  he 
may  have  forgotten  the  slight  symptoms  that  he  suf- 
fered. 

The  physical  examination  of  the  patient  must  be 
equally  thorough  and  equally  complete.  The  passage 
of  a  catheter  into  the  bladder  will  rule  out  urethral  ob- 
struction. A  cystoscopic  examination  will  determine  the 
presence  or  absence  of  tumor  of  the  bladder  and  may 
detect  a  calculus  in  the  vesical  opening  of  the  ureter. 
Catheterization  of  the  ureter  or  the  introduction  of  the 
wax  taper,  as  suggested  by  Kelly,  will  determine  the 
patency  of  the  ureters  and  may  give  positive  evidence  of 
the  presence  of  stone. 

If  the  ureters  are  patent  we  may  consider  that  the 
diagnosis  of  a  non-obstructive  or  true  suppression  of 
urine  is  established.  It  is  not  always  possible  to  apply 
methods  of  precision  to  this  degree,  however,  and  a  diag- 
nosis must  sometimes  be  made  on  the  evidence  furnished 
by  abdominal  palpation  and  the  history  of  the  patient. 

The  differential  diagnosis  of  the  various  conditions 
referred  to  under  the  heading  of  obstructive  suppression 
is  not  believed  to  belong  to  the  present  study  and  is  well 
described  elsewhere. 

A  differential  diagnosis  between  those  conditions  in- 
cluded imder  the  heading  of  true  suppression  of  urine 
or  non-obstructive  suppression  will  usually  be  made  from 
the  history  of  the  patient  alone.  It  will  usually  be  self- 
evident  that  the  patient  has  ingested  a  poison,  that  he 
has  suffered  a  strong  reflex,  that  shock  is  present,  that 
the  hearts  action  is  feeble  or  that  an  anesthetic  has  been 
given. 

TREATMENT. 

A  discussion  of  treatment  again  divides  itself  nat- 
urally in  accordance  with  the  general  division  of  the  sub- 
ject into  the  obstructive  and  the  non-obstructive  form. 

The  Obstructive  Form, — ^The  treatment  of  this  form 
of  suppression  is  alwajrs  surgical,  and  is  always  directed 
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to  the  re-establishment  of  eflBcient  excretory  channels 
or  ducts.  Such  methods  of  treatment  are  well  described 
in  all  text-books  of  operative  surgery.  Again^  it  must 
be  stated  that  this  section  does  not,  in  the  opinion  of  the 
author,  belong  to  the  subject  of  suppression  of  urine. 

The  Non-obstructive  Form. — The  first  thought  that 
will  come  to  the  mind  of  the  majority  of  practitioners  of 
medicine  in  the  presence  of  any  form  of  suppression 
will  be,  what  diuretic  will  act  most  promptly? 

The  mode  of  action  of  diuretics  is  not  well  under- 
stood. Without  entering  on  a  discussion  of  the  subject 
it  may  be  stated  that  the  saline  diuretics,  such  as  urea, 
dextrose,  sodium  chlorid,  potassium  nitrate,  potassium 
acetate,  etc.,  produce  an  increased  flow  of  blood  through 
the  kidney,  hence  an  increased  flow  of  urine,  by  reason 
of  an  hydremic  plethora  which  they  induce.  The  result 
of  injecting  these  substances  into  the  blood  has  been 
proven  to  be  an  active  flow  of  water  from  the  tissues 
into  the  blood.  The  blood,  therefore,  becomes  diluted  to 
an  extent  varying  with  the  osmotic  pressure  of  the  sub- 
stances injected.  Caffein  again  seems  to  produce  its 
diuretic  effect  by  reason  of  its  effect  on  the  renal  ves- 
sels. The  effect  of  digitalis,  in  producing  diuresis,  is 
more  complex,  yet  it  seems  probable  that  its  action  may 
be  explained  by  its  effect  on  the  general  circulation.  It 
slows  and  strengthens  the  heart  beat  and  at  the  same 
time  constricts  the  smaller  arteries  of  the  body,  so  that 
the  arterial  pressure  is  raised.  Therefore,  its  legitimate 
use  in  suppression  of  urine  will  be  restricted  to  those 
cases  of  heart  disease  in  which  a  feeble  heart  action,  a 
lowered  arterial  and  an  increased  venous  pressure  are 
the  cause  of  an  imperfect  flow  of  blood  through  the 
kidney.  Under  such  conditions  digitalis  will  act  as  a 
powerful  diuretic. 

The  Treatment  of  Vasomotor  Suppression  of  Urine. 
— It  has  been  demonstrated  that  the  pathologic  lesion  in 
this  condition  is  an  intense  venous  congestion  of  kidney. 
The  blood  is  stagnant,  the  venous  return  is  progres- 
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sively  more  and  more  impaired  by  lateral  pressure,  the 
kidney  capsule  is  tensely  overfilled,  and  blood  is  being 
continuously  pumped  into  an  already  overfull  organ. 
This  kidney  certainly  needs  depletion  and  those  meas- 
ures should  be  applied  which  will  withdraw  blood 
from  it 

Diuretics  may  act  favorably  on  such  a  kidney  or  they 
may  be  the  very  worst  possible  thing  for  it.  The  lesion 
is  uniformly  a  greatly  impeded  venous  return  from  the 
organ  or  a  venous  stasis.  Now,  if  by  increasing  the 
arterial  pressure  behind  this  stagnant  blood  it  can  be 
forced  on  into  the  renal  vein,  then  a  diuretic  will  relieve 
the  existing  stasis  and  render  conditions  favorable  to  an 
absorption  of  any  exudate  that  may  be  present.  Such 
reasoning  is  followed  in  the  treatment  of  pneumonia, 
and  the  heart  receives  more  attention  from  the  thera- 
peutic standpoint  than  the  lung  itself.  If,  however,  the 
obstructive  lesion  in  the  veins  has  become  so  marked 
that  this  piling  up  of  pressure  from  behind  can  not  over- 
come it,  then  these  same  drugs  only  intensify  the  lesion 
by  sending  more  and  more  blood  to  the  organ. 

It  seems  to  the  writer,  therefore,  that  the  course 
pursued  in  the  treatment  of  the  reported  case  was  cor- 
rect. Fresh  infusion  of  digitalis  was  first  given  with  a 
view  to  strengthening  the  heart,  equalizing  the  circula- 
tion and  restoring  vasomotor  tone.  This  failing  it  was 
deemed  wise  to  establish  a  high  degree  of  hydremic 
plethora  by  the  most  prompt  possible  means.  Sixty 
ounces  of  normal  salt  solution  were  therefore  injected' 
into  the  veins  every  six  hours  for  four  doses.  This 
measure  also  failed  in  this  particular  case,  and  in  the 
light  of  subsequent  history  both  measures  probably  did 
her  kidneys  more  harm  than  good.  Nevertheless,  it  is 
believed  that  these  measures  are  correct  and  that  they 
will  serve  to  re-establish  the  flow  of  blood  through 
the  kidney,  hence  the  flow  of  urine,  in  quite  a  percent- 
age of  very  early  cases. 

Depleting  agencies  will  occupy  a  position  of  high  im- 
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portance  in  the  treatment.  These  measures  are  applied 
for  two  reasons:  (1)  For  the  purpose  of  withdrawing 
blood  from  the  kidney;  (2)  for  the  purpose  of  removing 
urea  from  the  blood.  To  this  end  cupping  of  the  loins, 
free  purgation  and  sweating  with  pilocarpin  and  hot 
air  are  to  be  strongly  recommended.  Large  hot  irriga- 
tions of  the  colon  with  salt  solution  may  be  tried. 

OPERATIVE  TREATMENT. 

Should  the  above-named  measures  fail  to  bring  about 
the  desired  result  with  promptness,  we  must  conclude 
that  the  venous  stasis  in  the  kidney  has  attained  a  high 
degree.  The  operative  treatment  of  decapsulation 
should  then  be  applied.  This  treatment  seems  to  the 
writer  to  meet  the  conditions  exactly.  The  high  degree 
of  tension  is  relieved,  the  veins  are  emptied  by  blood 
letting  and  conditions  are  rendered  favorable  for  both 
the  re-establishment  of  the  circulation  and  for  the  ab- 
sorption of  exudate.  It  is  possible,  in  addition,  that 
the  massage  of  the  kidney  may  in  some  way  exert  a 
favorable  influence  on  its  nervous  mechanism.  Suffice 
it  to  say  that  the  prompt  and  perfect  result  in  the  case 
reported  must  be  taken  as  definite  evidence  that  de- 
capsulation is  a  therapeutic  agent  of  great  value. 

The  suppression  of  urine  that  occurs  in  conditions  of 
shock  should  be  considered  in  the  light  of  a  symptom. 
Absolute  quiet,  external  heat,  elevation  of  the  feet,  in- 
travenous injection  of  salt  solution  and  strychnin  will 
be  found  to  be  the  main  elements  in  the  treatment. 

Degenerative  suppression  of  urine  will  require  a  some- 
what dijBferent  reasoning.  The  element  of  prime  im- 
portance in  the  treatment  will  be  the  withdrawal  of  the 
poisonous  agent.  A  degenerated  cell  or  a  degenerated 
organ  is  one  in  which  the  nutritional  supply,  the  met- 
abolic process  or  the  process  of  excretion  are  at  fault. 
Therefore,  every  measure  should  be  adopted  that  will 
restore  to  the  kidney  a  large  amount  of  good  blood  and 
which  will  keep  this  blood  in  active  circulation.   Drugs 

will  be  of  some  value  and  salt  solution  will  serve  the 
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double  purpose  of  filling  the  vessels  and  of  diluting  a 
contained  poison. 

In  conclusion^  the  statement  will  be  repeated  that 
the  above  discussion  of  the  condition  of  suppression  of 
urine  is  presented  in  a  purely  suggestive  Ught,  and  it 
is  hoped  that  it  may  lead  to  the  more  thorough  investi- 
gation of  some  of  the  obscure  points  in  etiology,  path- 
ology and  treatment. 
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FAT  NECEOSIS  OF  THE  KIDNEY. 


JAMES  R.  GUTHRIE,  A.M.,  MJ). 
l*rofe88or  of  Obstetrics  and  Gsmecology   and   Dean   of   the   Medical 
Faculty.  Uniyersity    of    Iowa. 
DUBUQUE,  IOWA. 


When  we  consider  the  rather  superficial  location  of 
the  kidney,  its  importance  and  the  yarions  pathologic 
changes  to  which  it  is  liable,  it  is  strange  that  for  so 
long  a  time  it  eluded  carefnl  examination  and  escaped 
the  snrgeon^s  knife.  In  the  past  five  years,  however, 
the  surgeon  has  made  determined,  successful  efforts  to 
make  good  that  deficit. 

Fat  necrosis  in  the  tissues  of  the  body  is  neither  a 
new  process  nor  a  new  discovery.  It  has  long  been 
recognized  in  the  several  tissues  of  the  human  body, 
notably  in  the  abdomen,  in  the  abdominal  walls,  in  the 
subperitoneal  fat,  in  omental  structure  and  in  the  pan- 
creas. For  a  long  time  it  was  supposed  to  be  due  to 
some  form  of  pancreatic  disease,  but  it  is  now  well 
known  to  occur  independently  of  any  affection  of  that 
organ.  The  accepted  physiologic  view  is  that  fat  may  be 
formed  in  both  animal  and  vegetable  bodies  from  dbu- 
minoid  matters.  Proteids  break  up  in  the  body  into 
nitrogenous  and  non-nitrogenous  compounds.  This  is 
demonstrated  in  the  human  subject  and  by  experiments 
on  the  lower  animals.  The  non-nitrogenous  compoimds 
not  being  completely  oxidized  in  the  cells  are  formed  into 
fat.  The  process  actually  occurs  wherever  fatty  substitu- 
tion takes  place  in  the  animal  cell.  Hoppe-Seyler  takes 
the  viewthat  fat  is  not  directly  formed  from  albumin,but 
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that  glycogen  is  first  formed  and  that  fat  is  a  resultant 
product.  Volt's  view,  and  the  one  generally  accepted,  is 
that  fat  is  formed  directly  from  proteid  material. 
Graham  Lusk,^  after  quoting  various  experiments  along 
this  same  line,  concludes,  "It  seems  rational  that  in 
acute  fatty  metamorphosis  of  the  cell  that  dextrose 
found  may  be  quantitatively  converted  into  fat.'' 

The  physiologic  fact,  I  think,  as  well  as  the  chemical 
changes  underlying  it,  are  reasonably  well  understood 
and  generally  accepted,  but  the  etiologic  factors,  active 
and  predisposing,  are  by  no  means  clearly  settled.  Fat 
necrosis,  as  the  term  is  employed  in  this  paper,  denotes 
a  type  of  necrosis  to  which  certain  tissues  are  liable, 
separate  and  distinct  from  fatty  degeneration.  It  pre- 
supposes the  fact  of  fatty  degeneration  and,  subse- 
quently, a  necrosis  forming  of  the  entire  structure  of 
fatty  emulsion. 

According  to  Stengel,  there  are  a  few  microbes  which 
iorra  emulsifying  ferments,  which  may  cause  thi^  fatty 
enuilsion.  The  term  ^liquefaction  necrosis"  probably 
b<»ttcr  conveys  the  correct  meaning.  Ziegler  says,  "A 
liquefaction  necrosis  may  occur  in  the  tissues  where  the 
cell  wall  becomes  dissolved  in  the  fluid  preseut  in  the 
part."  "Patty  degeneration  may  so  terminate,*'  says  thi^ 
distinguished  authority.  Bacteria  is  said  by  some  ob- 
servers to  be  concerned  in  this  change.  The  part  played 
by  these  organisms  is  still  under  investigation.  Dorsch 
says,  "The  cortex  of  the  organ  is  most  frequently  in- 
volved, though  the  medullary  portion  is  frequently  af- 
fected in  a  minor  degree."  Hektoen  considers  this  con- 
dition due  usually  to  the  escape  of  the  fat-splitting  fer- 
ment, resulting  in  the  formation  of  fatty  acids  and 
lime  salts.  Gaylord  states  that  fat  in  the  kidneys  occu- 
pies the  space  between  the  lobtdes  in  the  connective 
tissue. 

There  are  many  causes  assigned  for  the  formation  of 

1.  Report  before  the  American  Physiological  Society,  Boston. 
Tenth  Annual  Meeting. 
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a  fat  necrosis  in  the  tissue,  either  with  or  without 
liqnef acti(m : 

1.  Changes  in  the  supply  and  composition  of  iha 
blood. 

?.  Diminished  oxygen. 

3.  Blood  diseases. 

4.  Narrowing  of  the  arteries  supplying  the  part. 
(Narrowing  of  the  blood  vessels  of  the  heart  leads  to 
fatty  degeneration,  according  to  Hektoen.)  Fatty  de- 
generation of  the  kidney  in  pregnancy  is  due  to  dis- 
turbed circulation,  says  Stengel. 

5.  Persistent  venous  congestion.  Displacement  of  the 
kidney  producing,  as  it  certainly  does,  changed  blood 
supply,  diminished  oxygen,  torsion  of  the  renal  artery 
and,  together  with  a  constant  venous  congestion,  is  a 
sufficient  cause  for  liquefaction  necrosis  of  the  organ. 

In  the  literature  which  I  have  been  able  to  examine 
the  references  to  this  subject  have  been  sparse  indeed. 
A  case  is  reported  by  Dr.  T.  Charlewood  Turner*  oi  a 
girl  13  years  old  who  died  of  pericarditis.  The  autopsy 
revealed  a  fatty  kidney,  and  he  described  a  necrosis  with 
softening  and,  though  it  is  not  distinctly  stated  that 
the  necrosis  affected  the  fatty  tissue,  yet  from  the 
present  light  I  think  this  a  fair  presumption,  that  the 
softening  was  due  to  a  liquefaction  necrosis  in  the  fatty 
substance. 

Dr.  Ephraim  Cutter,*  New  York,  contends  that  many 
organs  of  the  body  are  subject  to  fatty  substitution,  and 
that  necrosis  of  this  fat  is  often  present. 

E.  W.  Cushing*  describes  the  case  of  a  patient  who 
passed  urine,  one-fifth  of  which  was  oil,  several  days 
before  death,  and  that  among  other  things  the  post- 
mortem examination  revealed  a  necrosis  of  fat  about  the 
kidney,  producing  oil  which  escaped  with  the  urine. 

2.  TranMCtioDS  Putbologlcal  Society  of  London.  1886. 

8.  Paper  before  Hlssiaippl  Valley  Medical  Aaeociatlon.  po^ 
llshed  in  Medical  Age,  Detroit,  Oct,  1805. 

4.  Paper  before  Boston  Society  for  Medical  Obserratlon,  pub- 
lished In  Boston  Med.  and  Surg.  Jour.,  May  17,  1881. 
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Thomas  Oliver*  reports,  from  his  private  practice, 
two  cases  of  oil  in  the  urine.  He  asserts  that  there  was 
present  in  these  cases  a  fat  formation  and  a  tendency 
for  molectdes  of  fat  to  form  into  globules,  which,  by 
solution  of  the  cell  wall,  made  their  escape  into  the 
pelvis  of  the  kidney.  There  is  evidence  enough  to  estab- 
lish the  possibility  of  oil  formation  in  the  structure 
of  the  kidney  itself.  Newbaur,  in  his  work  on  the  urine, 
speaks  of  the  rare  appearance  of  this  constituent  in  the 
excretion  derived  from  the  kidney  from  this  fatty  sub- 
stance. Fat  globules  are  held  in  solution  by  the  albumin 
present.  Roberts,  in  his  work  on  urine  and  urinary  dis-^ 
ease,  may  also  be  quoted  to  the  same  purpose. 

It  is  believed,  therefore,  that  a  liquefaction  fat  ne- 
crosis is  possible  in  the  substance  of  the  kidney;  that  a 
dislocation  of  the  kidney  may  form  the  active  cause  for 
this  change,  and  that  the  case  briefly  described  below 
falls  under  this  category. 

April  23,  1902,  I  was  consulted  by  Miss  M.  D.,  aged  22,  of 
Welsh  parentage,  with  unexceptional  family  history  and  per- 
sonal history,  free  from  disease,  except  some  slight  illness  in 
childhood.  She  gave  a  history  of  a  tumor-like  mass,  discovered 
by  her  about  one  year  before,  in  the  left  hypochondriac  region, 
extending  down  to  two  inches  above  the  umbilicus.  The  Nov- 
ember previous  she  consulted  her  physician,  who  found  the  en- 
largement, which  he  described  at  that  time  as  freely  movable, 
and  made  a  thorough  examination  of  the  patient,  with  a  nega- 
tive result,  except  that  he  found  general  loss  of  strength  and 
great  languor.  Her  symptoms  remained  practically  unchanged, 
except  increased  weakness,  which  led  her  to  seek  further  assist- 
ance. She  entered  the  hospital  on  the  afternoon  of  April  23, 
and  the  examination  which  I  made  the  following  day  resulted 
negatively,  except  that  there  was  an  accelerated,  weakened  con- 
dition of  the  pulse,  and  a  tumor  located  as  above  described. 
The  tumor  seemed  to  be  nearly  one-half  larger  than  the  normal 
kidney,  and  by  pressure  could  be  returned  nearly  to  the  normal 
kidney  location. 

April  25,  a  lumbar  kidney  incision  was  made  in  the  usual 
manner,  and  the  kidney  brought  up  into  the  wound  and  the 
fibrous  capsule  grasped  by  a  clamp.  The  capsule  gave  way 
and  there  was  discharged  from  the  kidney  a  yellowish  semi- 
fiuid  substance  to  the  amoimt  of  12  to  14  oz.,  and  resembling 

6.  BHtith  Med.  Jonr.,  Dec.  27.  1879. 
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in  color  an  emulsion  of  cod  liver  oil  and  iodoform,  containing  a 
peculiar  flaky  or  shredded  material.  By  digital  examination  I 
found  that,  practically,  the  whole  kidney  substance  had  been 
destroyed.  I  stitched  the  kidney  into  the  wound,  leaving  free 
and  unobstructed  drainage.  Some  of  this  semifluid  material 
drained  from  the  kidney  for  several  days.  Some  of  the  mate- 
rial saved  in  the  test  tubes  I  submitted  to  Dr.  Geo.  Mengis, 
Dubuque,  Iowa,  for  chemical  and  microscopic  examination,  and 
he  reported  the  material  composed  almost  entirely  of  an  emul- 
sion containing  oil,  fatty  cells,  together  with  flbrous  and  con- 
nective tissue.  A  fatty  substitution  had  taken  place  in  the 
kidney,  followed  by  liquefaction  necrosis,  which  ha^  practically, 
destroyed  its  secreting  structure. 

It  is  believed  that  this  girl  primarily  suffered  from  a 
floatmg  kidney,  which,  by  torsion  of  the  renal  artery, 
produced  the  pathologic  changes  described.  The  re- 
covery following  the  operation  was  uneventful,  with  the 
exception  that  for  three  or  four  months  she  suffered 
from  weakness  and  rapidity  of  the  hearts  action. 

In  a  letter  received  not  long  since  from  her  physician. 
Dr.  C.  W.  McLaughlin,  Washington,  Iowa,  I  learn  that 
she  has  completely  recovered.  The  sound  kidney  seems 
to  be  doing  well  the  work  of  elimination. 
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SUEGICAL  TREATMENT  OP  NEPHRITIS. 


ALEXANDEE  HUQH  FERGUSON,  MJ). 

CHIOASO. 


'The  Surgical  Treatmeat  of  Nephritis  or  Brighf  s 
Disease'^  was  the  title  of  a  paper  published  by  me  March 
11,  1899,  in  Thb  Journal  of  the  American  Medical 
Associati(»i.  This  is  the  first  announcement  that  has 
ever  appeared  recommending  a  surgical  treatuD^t  for 
Bright's  disease.  The  date  of  this  publication  has  been 
overlooked  by  Dr.  G.  M.  Edebohls  in  all  his  articles. 
Dr.  Bdebohls'  first  paper,  entitled  "Chronic  Nephritis 
Affecting  a  Movable  Elidney  as  an  Indication  for  Ne^ 
phropexy,^'  appeared  in  the  Medical  News,  New  York, 
April  22,  1899,  one  month  and  eleven  days  after  my 
first  article. 

Feb.  10,  1899,  a  symposium  on  nephritis  was  the 
program  of  the  Chicago  Academy  of  Medicine,  and  the 
surgical  treatment  was  assigned  to  me.  At  this  meeting 
I  related  two  cases  of  interstitial  nephritis  symptomatic- 
ally  cured  by  decapsulation  and  multiple  punctures.  I 
removed  a  portion  of  the  kidney  in  each  case,  which  was 
pathologically  reported  on  by  Drs.  Klebs  and  Zeit,  and 
they  pronounced  it  interstitial  nephritis.  In  these  twc 
instances  no  positive  diagnosis  was  made  before  operat- 
ing. 

At  that  meeting  I  related  several  earlier  cases,  but 
inasmuch  as  I  had  not  examined  a  section  of  kidney 
tissue  microscopically  in  any  of  them,  I  thought  it  wise 
not  to  publish  anything  but  the  two  cases  in  which  that 
was  done.    Dr.  R.  B.  Preble,  while  denouncing  splitting 
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of  the  eapsnle,  etc.^  as  dangeroug  and  useless^  terminated 
his  r^narks  as  follows:^ 

While  Dr.  Ferguson's  paper  was  interesting,  still  the  bulk 
of  the  cases  do  not  apply  to  nephritis  at  all  (daiming  that 
my  diagnoses  were  in  error ),  and  the  latter  oases  which  were 
demonstrated  to  be  nephritis  have  not  recovered  from  their 
nephritis,  but  have  been  relieved  of  a  purely  subjective 
symptom. 

Time  has  proven  him  to  be  wrong. 

HISTORY. 

In  1902  an  artide  from  the  pen  of  Quiteras,*  on  the 
"Surgical  Treatment  of  Bright's  Disease/'  gave  an  ex- 
cellent historic  review  of  work  leading  up  to  this  subject. 
He,  too,  overlooked  my  first  publication,  March  11, 
1899.  He  gives  the  more  recent  developments,  and  has 
added  three  cases  operated  on  by  himself.  It  is  my 
intention  in  this  short  paper  to  briefly  give  the  evolu- 
tion of  the  surgical  treatment  of  nephritis,  and  add  a 
few  more  cases  of  this  disease  treated  surgically. 

Beginald  Harrison  made  a  mistaken  diagnosis  in  three 
kidney  cases  (1878,  1887  and  1893)  of  an  abscess  in 
one  and  stone  in  the  other  two.  He  cut  down  on  them 
and  foimd  acute  nephritis  instead.  It  was  fortunate 
for  his  patients  that  he  and  his  associates  were  in  error, 
for  the  operation  cured  them,  and  let  me  ask  if  in  these 
cases  a  diagnosis  of  acute  nephritis  had  then  been  made, 
would  the  knife  have  been  recommended  ?    I  think  not  I 

Newman  (1896)  observed  in  two  cases  the  beneficial 
influences  fixation  of  the  kidney  had  on  albuminuria. 
In  1899  Tiffany  successfully  incised  the  capsule  and 
parenchyma  of  a  kidney  affected  with  chronic  nephritis, 
complicated  with  nephralgia.  In  1886,  P6an  removed 
a  kidney  for  nephralgia  and  chronic  nephritis. 

In  October,  1899,  Pousson  collected  25  cases  and 
added  2  of  his  own;  of  hematuric  nephritis,  10  cases; 
nephritis  with  nephralgia,  2  cases;  subacute  infectious 

1.  Thb  Jodbnal  a.  M.  a..  Mareh  11.  1899. 

2.  New  Tork  Medical  Journal,  May  17,  1902. 
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nephritis,  4  cases;  acute  infectious  nephritis,  9  cases. 
The  kidney  was  removed  in  11  of  these,  opened  in  13, 
and  1  exploration,  with  21  reported  cured.  These  opera- 
tions mentioned  by  Pousson  included  those  of  Harrison, 
Weir  and  Israel,  and  were  undertaken,  not  with  the  object 
of  curing  Bright's  disease,  acute  or  chronic,  but  for  some 
suspected  surgical  condition,  such  as  abscess,  tumor, 
stone,  etc. 

In  1899  Israel  reported  14  cases  of  hematuria  and 
nephralgia  treated  by  nephrotomy.  In  12  of  these  there 
was  evidence  of  chronic  nephritis.  It  must  be  remem- 
bered that  Israel  did  not  aim  at  a  surgical  treatment 
for  Bright* s  disease,  and  recommended  an  operation  only 
when  there  was  hematuria  or  nephralgia. 

In  November,  1890,  Naunyn,  in  writing  of  ne- 
phrotomy for  bleeding  in  nephritis,  stated  that  '^ne- 
phrotomy may  some  day  play  a  far  greater  r61e  in  the 
treatment  of  Bright's  disease.** 

Edebohls,  April  22,  1899 ;  1901,  and  1903,  has  given 
to  the  medical  world  his  conceptions  of  the  surgical 
treatment  of  nephritis,  his  operations  and  results.  I 
wish  here  to  commend  that  work.  He  observed  the 
beneficial  effects  of  nephropexy  eleven  years  ago.  '*My 
first  case  was  operated  on  as  long  ago  as  Nov.  29,  1892 ; 
my  fifth  April  1,  1897.***  In  speaking  of  his  sixth 
case,  in  the  same  article,  he  says :  'This  operation,  per- 
formed on  Jan.  10,  1898,  constitutes  the  first  operation 
ever  undertaken  on  the  kidney  with  the  deliberate  pur- 
pose of  curing  chronic  Bright*8  disease  and,  in  so  far, 
marks  a  period  in  the  history  of  the  affection.**  This 
case  was  published  in  his  first  paper  (April  22,  1899), 
after  my  first  publication. 

Dr.  Edebohls*  work  has  taken  root,  and  we  are  here 
and  there  hearing  of  good  results  from  other  surgeons. 
Physicians  in  the  first  rank  recognize  that  there  is  a 
surgical  treatment  for  nephritis.  To  Dr.  Edebohls  is 
due  the  credit  of  individually  working  out  this  surgical 

8.  New  Tork  Medical  Record,  Dec.  21,  1901. 
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treatment  and  operating  on  more  cases  of  Bright's  dis-' 
ease  than  any  other  surgeon.  While  I  am  constrained 
to  claim  priority  (first  in  publication),  I  can  not  but 
feel  proud  of  the  distinction  and  record  the  Doctor  has 
made  for  himself  in  trying  to  solve  the  limitations  of 
kidney  decapsulation  in  nephritis.  Dr.  Bdebohls**  pub- 
lished experience  amoimts  to  no  less  than  51  cases 
treated  by  operation.  It  will  be  seen  in  the  description 
of  my  experience,  our  work  has  been  developing  con- 
temporaneously. 

I  shall  now  very  briefly  refer  to  the  development  of 
kidney  surgery  before  giving  my  personal  work  on  ne- 
phritis. It  is  only  thirty-five  years  since  the  kidneys 
have  been  operated  on  at  all.  Like  many  of  the  other 
internal  organs  of  the  body,  diseases  afiEecting  them  were 
treated  by  internal  medication.  We  can  appreciate  how 
Peaslee  (1868)  felt  when  he  removed  a  kidney  by  mis- 
take, taking  it  for  a  solid  ovarian  tumor.  Although 
the  patient  died  on  the  third  day  of  peritonitis,  two 
lessons  have  been  learned  by  his  mistake.  First,  the 
feasibility  of  nephrectomy,  and  second,  that  urine  was 
secreted  abundantly  by  the  other  kidney.  Spencer  Wells' 
case  also  died,  but  not  from  suppression  of  urine. 
.  The  following  year  (1869)  Simon  of  Heidelberg  pur- 
posely and  successfully  attacked  the  kidney  for  a  ureteral 
fistula  in  a  woman.  I  have  no  doubt  that  his  experi- 
ments on  dogs  in  this  line  better  fitted  him  to  success- 
fully perform  the  operation. 

Within  seven  years  after  the  first  removal  of  a  kidney 
by  Peaslee,  no  less  than  233  nephrectomies  were  col- 
lected by  Gross  (1885).  It  would  take  some  consider- 
able time  to  reckon  the  number  of  nephrectomies  up 
to  date.  The  operation  was  extended  beyond  its  reason- 
able and  legitimate  limits.  Chief  among  the  indications 
for  the  removal  of  a  kidney  were  stone,  pyonephrosis, 
hydronephrosis,  tuberculosis,  floating  kidney,  nephralgia, 
hematuria,  and  tumors. 

4.  Medica]  Bmrard,  March  2a  l^Ot. 
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Nephrotomy  for  stone  (nephrolithotomy)  was  first 
performed  by  Morris  of  London  only  twenty-three  years 
ago  (February,  1880).  Then  nephrotomy  gradually 
supplanted  nephrectomy  in  many  cases. 

Nephropexy,  by  Hahn  (1881),  was  the  next  important 
advance  in  renal  surgery. 

PERSONAL  EXPERIEKOE. 

In  1899  I  explored  a  kidney  suspected  of  containing 
a  stone,  in  a  young  man,  24  years  of  age,  suffering  with 
renal  colic.  There  was  blood  in  the  urine,  and  the 
kidney  was  very  tender  on  pressure.  The  exploration 
consisted  in  exposing  the  organ  and  passing  a  darning 
needle,  blunt  end  foremost,  through  it  in  many  direc- 
tions. No  stone  was  foimd,  but  temporary  relief  from 
pain  and  hemorrhage  was  given.  Within  a  year  after- 
ward he  returned  to  see  me.  Bright^s  disease  became 
more  and  more  marked,  and  four  years  afterward  he 
died  of  parenchymatous  nephritis. 

In  my  early  fixation  of  floating  kidneys,  I  used  a 
stout  chord  of  chromic  catgut  and  passed  it  through  them 
four  or  five  times  and,  while  using  this  stout  cord,  no 
complaints  came  from  our  patients  after  the  operation. 
But  just  as  soon  as  we  began  to  use  fine  catgut  or  silk 
and  grasp  only  the  capsule  two  cases  returned,  complain-^ 
ing  of  pain,  as  before,  although  the  kidneys  remained 
fixed.  In  1900  I  explored  one  of  these  for  stone  with 
the  knife;  found  nothing;  had  free  hemorrhage,  which 
was  checked  with  iodoform  gauze.  This  made  a  symp- 
tomatic cure;  the  nephralgia  completely  subsided,  and 
she  is  now  well.  After  this  I  did  some  fixations  by 
cutting  through  the  capsule,  rolling  it  a  little  to  each 
side,  and  passing  sutures  through  it  and  through  kidney 
tissue  as  well,  with  satisfactory  results. 

My  first  decapsulation,  deliberately  undertaken,  was 
for  "Nephritis  and  Floating  Eadney.*' 

ITEPHBITIS   AND   FLOATING   KIDNEY. 

Case  I.— -History,— June  17,  1806,  Edna  L.,  aged  25,  entered 
the  Post-Graduate  Hospital  complaining  of  a  painful,  tender. 
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floating   and   enlarged    right    kidney.     Urine    scant,   $xx    in 
twenty -four  hours;  contained  30  per  cent,  albumin. 

Operation. — ^Nephrorrhaphy;  capsule  stripped  off.  Urine  in- 
creased in  quantity,  and  albumin  decreased.  Nephritis  was 
diagnosed  as  a  complication.  Case  lost  sight  of  (hospital 
record). 

DOUBLE  DECAPSULATION  FOR  NEPHBITIS  AND  FLOATINO   KIDlfETS. 

Case  2.—Hi8tory. —Sept,  9,  1897,  Mrs.  B.  G.,  aged  30,  entered 
the  Post-Graduate  Hospital  complaining  of  pain  in  the  region 
of  both  kidneys.  She  had  been  suifering  for  twelve  years,  par- 
ticularly from  her  right  side.  She  was  operated  on  three  years 
previously  for  ovarian  abscess,  and  one  year  previously  (in 
1896)  for  right  floating  kidney.  Had  one  child  twelve  years 
of  age.  Her  father  died  at  30  years  of  consumption.  Her 
urine  was  very  abundant,  pale,  and  contained  a  trace  of  albu- 
min. She  was  considered  hysterical.  Interstitial  nephritis 
diagnosed.    Both  kidneys  were  floating  freclj. 

Operation. — Capsule  stripped  froui  both  kidneys,  and  sutured 
to  lumbar  fascia.  She  made  a  good  recovery,  and  marvelously 
improved.  Within  six  months  she  was  able  to  do  all  her  house- 
work. 

No  cure  was  expected  in  this  case,  decapsulation  being 
performed  with  the  object  simply  of  relieving  her  pain 
and  tenderness.  She  was,  two  years  later,  symptomatic- 
ally  cured  of  her  Bright's  disease.  It  then  occurred  to 
me  that  all  cases  of  tender  and  floating  kidneys  were 
cases  of  interstitial  nephritis,  and  from  this  date 
(September,  1897)  I  expressed  my  convictions  at  my 
clinics. 

HICBOSCOPIO    EZAMIKATION    OF    KU>NET   TISSUE   FOB   THE    FIBST 

TIHE.     LEFT  FLOATINO  KIDNEY;    INTEBSTITIAL  NEPHRITIS 

(BBIGUT's).    DECAPSULATION   AND  PUNCTUBE.' 

Case  3. — History. — ^Mrs.  M.,  37  years  of  age  and  weighing 
250  pounds,  entered  the  Post-Graduate  Hospital  complaining  of 
just  two  symptoms;  (a)  Dizziness,  and  (6)  pain  in  the  region 
of  the  left  kidney.  Taking  morphin  for  the  pain.  HI  for  three 
years.  Began  to  have  these  symptoms  after  childbirth.  Urine 
scanty,  iiOLiy  in  twenty -four  hours.  Normal,  except  a  few 
hyaline  casts. 

Operation. — Jan.  4,  1899,  I  decapsulated  the  kidney,  made 
multiple  punctures  in  it,  fastened  it  up,  and  removed  a 
portion  for  examination.  The  immediate  relief  was  astonish- 
ing to  us  all.  Even  the  next  day  she  declared  that  she  was 
free  from  her  old  pain. 

5.  Thb  Joubhal  a.  M.  a.,  March  11,  1899. 
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Pathology. — ^Microscopic  examination  of  kidney  tissue  re- 
vealed interstitial  nephritis. 

In  1900  she  returned,  complaining  of  pain  in  her  pelvis,  and 
through  the  vagina  I  removed  a  left  ovarian  cyst.  At  this 
time  her  urine  was  normal  in  quantity  and  quality,  but  occa- 
sionally, such  as  after  a  hard  day's  work,  she  had  an  aching 
feeling  in  her  left  side,  for  which  electricity  was  used.  I  have 
heard  from  her  repeatedly  dtiring  the  past  year,  and  she  is 
symptomatically  cured,  it  now  being  over  four  years  since  the 
operation. 

XNTEBSTiriAL  MEFURITIS    (BBIGHT's)  ;    BIOHT   FLOATINO   KIDNEY. 
DECAPSULATION.  NEPHBOTOMT    (DRAINAGE)  ;  NEFHBOBBHAFHT.* 

Case  4. — History, — ^Mrs.  W.,  aged  26;  chronic  pain  over  right 
kidney,  which  was  freely  movable.  Was  taking  from  two  to 
eight  grains  of  morphin  per  day  for  the  pain.  (See  full  report.*) 
Had  two  confinonents,  one  miscarriage,  pulmonary  hemorrhage, 
trachelorrhaphy,  chills  and  fever  (supposed  to  be  malaria), 
cholecystotomy. 

Operation, — ^Finally  I  operated  on  her  ri^t,  tender,  floating 
kidney.  Owing  to  the  septic  condition  of  her  urine,  I  thought 
the  kidney  was  septic  also,  but  it  was  not. 

Pathology. — ^Biicroscopic  examination  of  kidney  tissue  re- 
vealed the  unmistakable  changes  of  interstitial  nephritis. 

The  immediate  result  was  admirable.  The  albumin  and  casts 
cleared  away  before  she  left  the  hospitaL  After  the  first  three 
days  after  Uie  operation,  she  did  without  morphin,  even  though 
a  habitue.  Two  years  later  she  was  well,  and  a  later  report 
brings  the  same  good  news. 

INTEBSTITIAIi  NEPHBITIS;    NEPHBOTOMT  AND  DRAINAGE  OF  LEFT 
KIDNEY. 

Case  5.— Fi^iory.—Mrs.  H.;  aged  32.  From  Livery  City, 
Iowa.  Complains  of  pain  and  tenderness  in  the  region  of  l^t 
kidney,  which  began  two  years  previously,  and  then  lasted 
severely  for  twelve  hours,  and  had  bloody  urine.  During  1897 
and  1898  she  had  several  attacks  of  pain  and  tenderness,  re- 
ferred to  her  left  kidney,  sometimes  passing  blood  in  urine, 
and  often  accompanied  with  chills  and  fever.  During  the  last 
six  months  the  attacks  were  more  frequent,  but  no  blood  was 
passed  with  the  urine.  Mild  chills  and  feverish  sensations 
accompanied  nearly  every  attack.  On  going  over  the  case 
thoroughly,  a  diagnosis  of  recurrent  interstitial  nephritis  was 
made. 

Operation. — ^Nephrotomy  was  performed  March  16,  1899,  and 
kidney  drained  for  twelve  days.  Patient  left  the  hospital  after 
three  or  four  weeks,  with  marked  general  improvement,  and  en- 
tirely relieved  of  her  pain  and  tenderness  over  the  kidney. 

Pathology. — The  microscope  shows  interstitial  nephritis. 

6.  Thb  Journal  A.  M.  A..  March  11,  1899. 
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INTEB8TITIAL    NEPHBITIS     (LEFT).     DECAPSULATION     AND    MUL- 
TIFLB  PXTNGTUBES.     GAUZE  AND  TUBE  DRAINAQE  TO  KIDNEY. 

Case  6. — History, — ^Idrs.  C,  aged  43;  dressmaker.  In  August, 
1898,  frequent  urination;  pain  in  back  and  over  left  kidney. 
Urine  contained  blood,  albumin,  casts;  was  highly  colored 
and  scanty,  as  reported  by  her  attending  physician  at  that 
time.  Ever  since  this  attack,  kidney  has  been  tender,  but  the 
urine  has  become  abundant,  three  or  four  times  the  normal 
quantity,  of  low  specific  gravity  (1,005),  and  always  contained 
albumin  and  usually  casts.  Menstruation  began  at  14  and  has 
been  irregular.  Edema  of  feet  and  hands;  eyelids  swollen  and 
eyesight  poor.  Had  pneumonia  three  times;  inflammation  of 
the  bowels  twelve  years  ago  (probably  appendicitis) ;  abscess 
(1893)  in  pelvis  opened  into  vagina;  gonorrhea  from  her  hus- 
band fourteen  years  ago  (1885).  Her  mother  died  of  ovarian 
tumor  and  interstitial  nephritis.  The  region  of  the  left  kidney 
was  tender. 

Urine  segregated,  and  that  from  the  left  side  showed  the 
following  changes:  "The  specific  gravity  of  both  specimens  is 
so  low  that  I  thought  a  mistake  had  been  made,  and  we  got 
water  for  examination.  Doubting  whether  this  was  urine  at 
all  I  tested  for  urea,  and  found  0.2  per  cent,  in  both  urines 
(should  be  2  to  3  per  cent.).  There  are  some  chloride  and 
phosphates,  but  the  centrifuge  shows  no  sediment  of  any  kind, 
except  a  few  squamous  epithelial  cells  and  oil  globules  in  both 
specimens.  No  albumin;  no  sugar  in  either  specimen.  Reac- 
tion: Neutral  in  both  specimens.  No  bacteria  found  in  either 
urine.    No  casts."  (Zeit.) 

Paihology.^Beport  of  kidney  tissue:    Interstitial  nephritis. 

Operation.— June  28,  1899.  Left  hospital  in  twenty-three 
days,  unproved  in  all  her  symptoms.  In  three  months,  urine 
much  improved.  Symptoms  of  nephritis  almost  absent.  At 
the  end  of  six  months  she  resumed  dressmaking.  Her  gain  in 
general  was  slow,  but  gradual.  During  1900  she  had  to  cease 
working  for  a  week  out  of  every  six  or  eight.  In  November, 
1902,  she  was  confined  to  bed  for  two  weeks,  and  house  for 
three  weeks  longer,  with  influenza.  Both  kidneys  were  sore 
and  tender,  but  fortunately  no  active  inflammation  of  them 
manifested  itself.  It  was  fully  four  months  before  she  re- 
gained her  usual  health.  Now  she  replied:  "I  am  well;  that 
is,  much  better  than  before  the  operation.  I  am  working  all 
the  time,  but  have  to  be  careful  But  I  enjoy  life.  It  makes 
me  feel  happy  that  for  six  months  there  has  not  been  even  a 
trace  of  albumin  in  my  urine." 

NEPHRITIS.      DECAPSULATION. 

Case  7.— Fwtory.— Mrs.  D.,  Redland,  lowa.^  Post-Graduate 
HospitaL  Aged  34.  Complains  of:  1.  Ck)nstant  pain  in  the 
region  of  right  kidney,  with  some  pain  in  the  left,  off  and  on. 
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2.  Inability  to  work  for  the  last  two  years.  3.  Urine  irregular 
in  quantity.  4.  Shooting  pains  into  back  and  thigh.  Pain 
often  severe  all  night,  and  during  the  day  it  is  increased  om 
motion.  6.  Is  weak,  dizzy,  constipated,  and  is  troubled  with 
palpitation  of  the  heart. 

Had  a  child  two  years  ago,  and  has  not  been  well  since  then. 
When  15  years  of  age,  was  struck  in  the  right  inguinal  region 
with  a  baseball,  following  which  she  had  colicky  pains  in  that 
region  for  some  time.  Family  history  n^ative.  Urine  too  abund- 
ant, Scxvi  in  twenty-four  hours,  of  low  specific  gravity,  1,005;  a 
trace  of  albumin;  no  sugar;  casts,  granular,  hyaline;  and  con- 
tained indican.    A  diagnosis  of  interstitial  nephritis  was  made. 

Operation. — ^Decapsulation  of  right  kidney.  At  the  end  of 
the  third  week  urine  in  quantity  only  ^y  in  twenty-four 
hours,  and  much  freer  from  casts.  (Portion  of  kidney  removed 
was  lost  in  the  operating  room.) 

The  patient  left  the  hospital  on  the  twenty-third  day,  free 
from  her  painful  symptoms.  Recent  report  not  given.  A 
year  after  the  operation  she  was  symptomatically  relieved,  and 
felt  that  she  was  cured. 

MOVABLE    KIDNEY    AND    NEPHRITIS.      DECAPSULATION;    MULTIPLE 
PUNCTUBES. 

Case  8. — History. — ^Mrs.  J.  E.  B.;  aged  45;  married.  Ad- 
mitted May  7,  1001;  discharged  July  2,  1901.  Housewife; 
Swedish.  Diagnosis:  Movable  kidney  and  nephritis.  Parents 
both  died  from  some  acute  limg  trouble  at  an  advanced  age. 
Has  seven  brothers  and  sisters  living  and  well.  Patient  has 
always  been  well.    Married  at  39;  no  children;  never  pregnant. 

Present  Illness :  About  five  years  ago  she  noticed  pain  in  the 
right  side  of  the  abdomen,  above  the  crest  of  the  ilium  and  in 
back.  About  one  year  later  she  discovered  a  lump  in 
the  right  side.  It  was  easily  movable  in  any  direction,  the 
Hmit  being  the  center  of  the  abdomen,  costal  cartilages,  and 
below  to  McBumey's  point.  Has  no  severe  pains  at  this  time. 
Has  worn  elastic  bandage  for  some  time.  Was  able,  but  with 
difllculty,  to  attend  to  her  household  duties.  For  the  last  six 
months  a  dull,  aching  pain  in  the  region  of  kidney  has  been 
constant.  Menses  now  r^^ular  and  normal.  Bowels  consti- 
pated.   Lost  some  weight. 

Operation. — ^Placed  patient  in  saddle,  which  brought  the 
kidney  well  up  to  parietes.  Incision  four  inches  long.  Stripped 
kidney  of  its  capsule.  Made  multiple  punctures  and  anchored 
as  usual.    Drainage  of  gauze  in  wound. 

Urine  examination:  Before  operation,  specific  gravity  1018; 
acid  reaction;  slight  albumin;  hyaline  and  epithelial  casts; 
no  sugar.  Temperature  before  operation,  98  to  normal;  pulse 
before  operation,  80.  Temperature  after  operation,  maximum, 
101;  pulse  after  operation,  maximum,  110. 
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Result:  Dr.  K  M.  Brown  saw  the  patient  December,  1902. 
She  was  then  entirely  well. 

PARBNOHTKATOUS  NEPHBITIS  AI9D  STONS.    DECAPSULATION  AND 
NEPHBOTOMY. 

Cask  9. — History. — ^Mr.  F.  R.,  aged  38,  of  Luther,  Ind.,  en- 
tered the  Post-Graduate  Hospital  June  26,  1901.  Complained 
of  (a)  pain  in  left  side,  nmning  down  to  the  testicle;  (&) 
attacks  of  sharp  pains,  laying  him  up;  (o)  urine  scanty  and 
high  colored.  He  passed  gravel  a  year  ago,  after  an  attack 
of  renal  colic;  then  got  some  relief.  The  last  few  months  the 
attacks  have  been  more  frequent,  and  recently  the  pain  in  the 
region  of  the  kidney  has  become  constant.  The  urine  contained 
pus,  blood,  casts,  bacteria,  albumin,  increase  of  chlorids  and 
some  bile. 

Operation, — ^Decapsulation  was  made,  because  the  capsule 
was  firmly  adherent.  Nephrotomy  was  then  performed,  and 
several  small  calculi  removed.  Removed  a  section  of  the  kid- 
ney and  drained  the  kidney  with  a  tube.  This  tube  was  left 
in  9itu  until  the  discharge  was  free  from  pus  and  germs.  He 
made  a  good  recovery,  left  the  hospital  July  19,  1901,  free 
from  pain  and  greatly  improved  in  his  general  health. 

Pathology. — ^The  report  of  tissue  by  Zeit  and  Klebs  was  that 
of  parenchymatous  nephritis,  with  cloudy  swelling,  regen- 
erated epithelium,  with  granular  and  epithelial  casts  in  tubes. 

Result:    Both  immediate  and  remote,  excellent. 

BIGHT    rLOATINO    KIDNET;    SUBACUTE    NEPHBITIS.       DECAPSULA- 
TION    AND     NEPHBOBRHAPHY. 

Case  10. — History. — ^Miss  H.,  single,  aged  32;  musician; 
American.  Admitted  April  16,  1902.  P.  and  S.  clinic.  Dis- 
charged May  18,  1902.  Condition  improved.  Examined  by 
Dr.  E.  M.  Brown,  March,  1903.    Well. 

Family  history:  Father  and  mother  living  and  well.  Four 
sisters  and  one  brother  living  and  well.  One  sister  died  dur- 
ing confinement. 

Personal  history :  Diseases  of  childhood.  Always  well  until 
ten  years  ago;  began  to  get  pale  and  weak.  Exhausted  on  the 
least  exertion,  also  very  nervous.  Bowels  constipated.  Ap- 
petite fair.  Uncomfortable  after  eating.  Began  menstruating 
at  the  age  of  13  years.  Always  regular,  but  painful.  Eight 
years  ago  had  dilatation  and  curettement  for  painful  men- 
struation. 

Present  trouble:  About  eight  years  ago  the  patient  had  a 
fall  from  horse,  since  which  time  she  has  noticed  a  lump  in 
right  side  of  abdomen,  which  is  very  movable.  Also  complains 
of  pain  in  right  groin  and  appendiceal  region.  Tenderness  of 
gall  bladder  also. 

Urine  examination;  On  admission,  color  amber.  Specific 
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gravity  1012:     Reaction  acid.    Albumin  none.    Sugar  none. 
Epithelial  and  granular  caete.    Urates  and  mucue. 
.  Op0ra#ion.~^U8ual  kidney  incision;  kidney  brought  up  and 
stripped;  anchored  to  fascia.    One  strip  of  gauze  for  drainage. 
Appendix  found  suspicious  and  removed. 

Pathology. — lificrosoopic  examination  showed  slight  change 
in  interstitial  tissue  and  parenchyma. 

Temperature  before  operation,  normal  to  99.  Pulse  before 
operation,  76  to  90.  Temperature  after  operation,  maximum, 
101.06.  Pulse  after  operation,  maximum,  112.  Recovery  un- 
eventful. 

DISPLACED    AND    nXSD    KIDNKT.      DECAPSULATION    AND 
NEPHBOBBHAPHT. 

Case  11.— Histoi^.— Mrs.  B.,  of  Ashkum,  111,  aged  33.  Re- 
ferred by  Dr.  Ernest.  Entered  Chicago  Hospital  complaining 
of  (1)  pain  in  abdomen,  especially  on  the  right  side;  extreme 
tenderness  on  pressure;  (2)  intense  pain,  as  if  on  fire,  which 
patient  insisted  was  the  case;  (3)  great  weakness,  loss  of 
weight  and  strength;  (4)  mental  and  constitutional  condition 
much  deranged. 

Very  unsatisfactory  history,  except  that  symptoms  began 
after  an  attack  of  measles,  followed  by  typhoid  in  February 
last,  since  which  time  patient  has  been  gradually  growing 
worse.    In  bed  and  unable  to  rise  for  over  three  months. 

Physical  examination  revealed  a  firm,  movable  timior,  of  the 
shape  of  a  kidney,  on  a  level  with  the  umbilicus  on  the  right 
side.  This  could  not  be  returned  to  the  kidney  fossa.  Urine: 
Specific  gravity  1014;  urea,  2.2  per  cent;  albimiin,  peptone, 
indican,  pus,  epithelia,  cylindroids  and  phosphates  all  present 
Feces:  No  pus  or  blood,  very  fetid.  Blood:  Hemoglobin,  45 
per  cent.;  red  corpuscles,  4,500,000;  leucocytes,  11,000;  no 
Widal  reaction. 

Operation. — ^April  22,  1902.  Exploratory  incision  down  on 
tumor,  which  proved  to  be  the  kidney.  All  the  abdominal  or- 
gans examined  and  found  normal.  Incision  closed.  Lumbar 
incision  made  and  kidney  drawn  up  into  it  Kidney  con- 
gested and  capsule  thick  and  firm.  Capsule  stripped  off  and 
section  of  it  and  kidney  removed  for  examination.  Kidney 
sutured  in  place  and  drained  with  gauze  and  incision  partly 
closed.  Patient  transfused,  1,000  c.c.  of  normal  salt  solution 
on  table. 

After-treatment:  Patient  given  normal  salt,  one  pint  per 
rectum,  every  four  hours  for  several  days,  and  liquids  ad  lib., 
by  mouth.  Pulse  120  and  irregular.  Temperature  102.8. 
During  first  four  days  patient  had  involuntary  bowel  move- 
ments, after  which  she  began  to  retain  normal  salt  and  rectal 
feeding.    Wound  received  daily  attention  and  was  kept  dean. 

On  the  twelfth  day  temperature  was  normal  and  pulse 
stronger  and  regular.     Patient  was   able  to  be  up  on  the 
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twenty-seYenth  day,  and  on  the  thirty-eighth  day  following 
operation  was  able  to  be  taken  home. 

Pathology. — Specimen  normal,  except  for  a  few  inflam- 
matory cells.  Present  condition,  patient  in  good  health  and 
well.  Remarks:  I  fail  to  see  what  my  operation  had  to  do 
with  her  recovery.    A.  H.  F. 

BIGHT  IXX>ATmO  KIDNKT.     DBOAPSULATION  AND  IfKPHBOBBHAPHT. 
OAIX8T0NBS.     OHOUBCTSTOTOMT. 

Casi  12. — EUtory. — C.  Hosp.  Dr.  McKibbon,  referred.  Miss 
F.,  of  Kalamazoo,  Mich.,  aged  24;  stenographer.  Complains 
of  (1)  pain  in  right  limibar  region,  aggravated  by  exertion; 
(2)  some  swelling  of  ankles  and  of  eyes;  (3)  headache  and 
nervousness;   (4)  loss  of  appetite,  constipation. 

Illness  began  two  years  ago  with  pain  in  right  side,  which 
extends  np  to  shoulder  and  down  right  leg.  In  February  last 
it  became  worse  and  patient  is  now  in  almost  constant  pain. 
Urine:  Speciflc  gravity,  1024;  no  albumin  nor  casts.  Epithe- 
liiun   ( squamous ) . 

Operation. — ^May  26,  1902.  The  kidney  was  found  movable 
and  prolapsed,  and  the  gall  bladder  was  palpable.  EJdney 
decapBulated  and  punctured  and  sutured  to  lumbar  wall.  Gall 
bladder  drained  after  removal  of  stones  from  it  and  the  cystic 
duct. 

Kidney  was  drained  for  two  weeks.  Patient  had  temper- 
ature of  100  till  the  eighth  day,  when  it  rose  to  104.  This  was 
accompanied  by  great  nausea  and  vomiting.  Wound  was 
dressed.  Stomach  washed  out  and  patient  given  hypoder- 
moclysis,  a  pint  and  a  half  of  normal  salt  and  a  pint  per 
rectum  every  four  hours.  Temperature  dropped  to  normal  in 
two  days,  and  patient  made  a  good  recovery,  leaving  hospital 
on  thirty-second  day  with  small  sinus,  which  soon  closed.  Now 
satisfactorily  relieved. 

PABENOHYMATOUS   NEPHBITIS.      DECAPSULATION  OF  BOTH 
KIDNETS. 

Case  13.— Ht«*ory.— Mr.  B.,  aged  37.  Referred  by  Dr.  Wm. 
£.  Quine.  Complains  of  (1)  pain  in  both  kidneys,  greatest  in 
right;  (2)  highly  albuminous  urine;  (3)  general  anasarca 
and  ascites,  with  pitting  over  tibia  on  pressure. 

When  attending  college  about  seventeen  years  ago  patient 
contracted  syphilis,  for  which  he  was  treated  three  years  and  de- 
clared cured.  Three  years  ago  came  to  Chicago,  suffering  from 
anasarca,  ascites  and  albimiinuria.  His  life  was  despaired  of, 
but  by  mercurial  inimctions  all  symptoms  except  albuminuria 
cleared  up.  Patient  was  sent  to  warm  climate,  where  he  im- 
proved rapidly,  stopped  the  treatment,  grew  worse,  and  under 
doctor's  instructions  began  treatment  again.  Improvement 
now  was  slow  and  unsatisfactory.  Recently  patient  has  not 
been  so  well  and  was  referred  for  decapsulation. 
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Right  kidney  is  palpable  and  tender.  Left  kidney  not 
palpable,  but  tender  on  pressing  oyer  it. 

Urine:  Twenty-four  hours,  Sxxzii.  Albuminous  (50  per 
cent.)-  Granular  casts  in  abundance.  Pavement  epithelia. 
Blood  and  bacteria  present. 

Operation, — ^Aug.  19,  1902.  Right  kidney  exposed;  the  cap- 
sule, which  was  firm  and  adherent,  was  stripped  off  and  the 
kidney  punctured.    Gauze  drainage  inserted  down  to  kidney. 

Patient  made  good  recovery.  Urine  began  to  increase  from 
the  beginning,  being  3xli  on  the  second  day.  The  albumin 
likewise  decreased,  until  on  leaving  on  the  eighteenth  day 
there  was  only  about  one-half  of  1  per  cent.  There  was  a  slight 
fistula,  which  was  rapidly  closing. 

Second  Operation, — ^Patient  returned  Sept.  30  for  operation 
on  left  kidney.  Urine:  Twenty -four  hours,  Sxxxi.  Albumin, 
2%  per  cent.  Casts:  hyaline  and  granular.  Left  kidney  drawn 
into  wound  and  decapsulated.  Drained  down  to  kidney  with 
plain  gauze. 

Patient  made  good  recovery,  leaving  hospital  on  seventeenth 
day,  with  incision  closed.  Urine  improved  in  quantity  almost 
from  the  first  day,  the  following  being  the  daily  quantities 
in  ounces:  31,  31,  21,  32,  49,  53,  38,  68,  52,  66,  62,  82,  94, 
65,  74.    The  albumin  decreased  to  0.15  per  cent. 

April  26,  1903.  Mr.  B.  now  reports  that  his  general  health 
is  good  and  sends  the  following  report  of  his  urine:  Twenty- 
four  hours,  Slxzzv;  color,  light  amber;  reaction,  acid;  specific 
gravity,  1016;  albumin,  0.05  per  cent,  (by  centrifuge) ;  leu- 
cocytes, a  few  red  cells,  small,  as  if  from  the  kidney.  Renal 
cells,  some  fatty  and  a  few  fine  and  medium  casts. 

Pathology, — ^Microscope  shows  parenchymatous  nephritis 
with  hyaline  degeneration. 

FLOATma  KIDNEY.    DECAPSULATION  AND  FIXATION. 

Case  14. — History. — ^Miss  B.,  Newport,  Wis.,  aged  24,  nurse. 
Complains  of  (1)  severe  pain  in  gall  bladder,  but  no  colic; 
(2)  jaundice,  which  is  sometimes  marked;  (3)  pain  in  back, 
which  radiates  down  the  right  iliac  fossa  and  legs:  (4)  drows- 
iness; (5)  puffiness  of  eyes  and  swelling  of  wrists  and  hands; 
(6)    temperature,  99  to  101;    (7)    loss  of  weight;   lassitude. 

Urine  normal.  Has  a  soft,  compressible  tumor  continuous 
with  the  liver,  and  another  movable  and  firm,  which  can  be  re- 
placed to  kidney  fossa.  Patient  had  a  severe  attack  of  pain 
radiating  down  the  right  leg  in  September,  1900,  and  a  second 
in  March,  1901. 

In  August,  1902,  pains  returned  in  right  side,  and  shortly 
after  this  she  noticed  jaundice  for  the  first  time.  A  second  at- 
tack compelled  her  to  stop  work,  and  after  a  short  time  she 
returned  for  operation. 

Operation.— Oct.  4,  1902.  The  gall  bladder  was  drained. 
The  kidney  was  decapsulated  and  punctured  freely  several 


Digitized  by 


Google 


61 

times  and  drained;  then  sutured  in  place.  Kidney  drained  for 
two  weeks  and  closed.    Patient  made  a  good  recovery. 

Pathology, — ^Microscopic  examination  reveals,  practically,  a 
normal  kidney;  the  slight  cloudiness  and  congestion  being  due 
to  the  chloroform  and  manipulations. 

Present  condition:  Free  from  symptoms.  Urine  normal. 
Has  some  pelvic  pain  at  and  following  menstruation. 

bbiqht's  disease  and  pelvio  disease,  decapsulation  of  one 
kidney  and  lapabotomt. 

Case  15.— ir«*ory.— Mrs.  J.  C.  W.,  Chicago,  aged  41,  house- 
wife. Complains  of  (1)  backache;  (2)  pain  in  left  side  in 
lumbar  region,  extending  up  into  shoulder  and  down  into  leg; 
(3)  burning  pain  in  feet,  with  swelling;  (4)  pain  in  pelvis; 
(5)  dysmenorrhea;  (6)  headache,  nervousness,  sleeplessness; 
(7)  frequent  micturition;  (8)  nausea  and  at  times  vomiting; 
(9)  constipation;  (10)  belching  of  gas  after  meals,  but  has 
good  appetite. 

Symptoms  began  eight  years  ago  with  nervous  prostra- 
tion. Following  recovery  she  had  a  pelvic  abscess,  which  was 
drained.  Had  excellent  health  until  about  two  years  ago,  when 
she  was  treated  for  uterine  troubles.  Gives  no  good  history 
as  to  when  her  kidney  trouble  began,  but  bladder  has  given  her 
trouble  for  four  or  five  years.  Her  kidney  is  easily  palpable 
in  abdomen,  and  replaceable  to  kidney  fossa.  She  has  some 
uterine  displacement  and  strong  pelvic  adhesions,  involving 
the  ovaries  and  tubes. 

Urine:  Quantity  in  twenty-four  hours,  Jxxx;  specific  grav- 
ity, 1030.  Strongly  acid.  Hyaline  and  granular  casts.  Eplthe- 
liimi,  small,  round,  spindle  and  pavement.  Ked  blood  cells  and 
leucocytes.  Bacteria.  Cylindroids.  Uric  acid.  Calcium,  ox- 
alate and  urates  in  heavy  deposit. 

Operation. — ^Dec.  4,  1902.  Curettage.  Freeing  of  pelvic  ad- 
hesions. Removal  of  both  tubes  and  part  of  each  ovary.  Kid- 
ney decapsulated,  punctured,  fixed  and  drained. 

Patient's  temperature  for  a  week  was  from  101  to  102,  and 
during  the  second  week  she  was  wandering  mentally,  but  later 
became  rational  and  made  a  good  recovery,  leaving  the  hospital 
on  the  twenty-ninth  day.  Kidney  tissue  changes  are  both 
interstitial  and  parenchymatous. 

Present  condition:  Relief  of  all  symptoms  (except  the  blad- 
der).   Gaining  rapidly  in  strength  and  weight. 

BIGHT    FLOATINO    KIDNEY.      NEPHBALGIA.      DECAPSULATION;    NE- 
PHBOBBHAPnY;  APPENDECTOMY.     KIDNEY  TISSUE  NORMAL. 

Case  16. — History,— Misb  H.,  Bradford,  111.,  aged  24.  (Dr. 
Hawkins.)  1.  Burning  pain  in  right  kidney,  with  exacerba- 
tions. Pain  radiating  down  in  region  of  appendix,  which 
region  was  also  troubling  her.  2.  Pain  over  whole  right  side 
of  abdomen  and  down  the  right  thigh.    3.  Inability  to  work. 
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4.  Loss  of  strength  and  confined  to  the  house.  6.  Attacks  of 
pain  in  lumbar  region,  which  would  disable  her  for  a  week  at 
a  time,  with  frequent  and  painful  urination. 

Patient  has  been  complaining  about  three  years  with  symp- 
toms referable  to  this  kidney,  and  the  pain  in  the  region  of 
the  appendix  was  grafted  on  it  in  the  last  two  months.  Right 
kidney  floating,  enlarged  and  tender.  Kidney  could'be  pushed 
down  into  the  iliac  region.  There  was  also  tenderness  over 
the  appendix. 

Urine:  S^,  pale  and  clear.  Specific  gravity,  1007;  neutral. 
Urea,  .2  per  cent.    No  albumin  and  no  casts. 

Operation. — Feb.  25,  1903.  (1)  Curettement  and  packing 
of  uterus.  (2)  Appendix  removed  through  kidney  incision. 
(3)  Kidney  drawn  up;  decapsulated;  capsule  sutured  to  wall 
and  incision  closed. 

Patient  did  well  for  three  days  following  operation,  when 
she  had  a  slight  rise  in  temperature  to  99.6,  and  in  pulse  to 
100,  with  pain  in  region  of  right  ovary  and  tube,  which  spread 
over  the  whole  abdomen.  There  was  nausea  and  slight  vomit- 
ing. Blood  examination:  67,800  leucocytes,  mostly  polymor- 
phonuclear form. 

On  the  fifth  day  incision  opened  and  gauze  drainage  in-^ 
serted.  There  was  no  exudate,  and  there  were  no  signs  of 
infection. 

Patient  continued  with  signs  of  peritonitis,  and  died  on 
March  9,  just  twelve  days  after  operation. 

Autopsy, — Peritoneal  cavity  had  considerable  fibrinous  ex- 
udate. Kidney  and  wound  normal.  Cultures  sterile.  Appen- 
dix stump  normal.  Eight  tube  slightly  inflamed.  Left  tube 
and  its  region  congested  and  inflamed.  Cultures  showed  strep- 
tococcus. Descending  colon  as  high  as  splenic  flexure,  and 
the  sigmoid  congested  and  inflamed,  with  fibrinous  exudate. 
Cultures  showed  streptococcus  infection.  Death  caused  by 
streptococcus  infection,  probably  an  old  infection  of  the  left 
tube  lighted  up  by  the  curettement,  or  by  an  infection  follow- 
ing the  curettement,  which  is  doubtful. 

Case  17. — History, — ^Mrs.  H.,  Chicago,  aged  48.  (Dr.  Pea- 
cock.) In  Chicago  Hospital.  Dr.  Ferguson,  consultant  in 
operating  room.  Patient  complains  of  (l)pain  in  the  back, 
radiating  down  the  right  side  and  right  thigh;  (2)  no 
urinary  control;  up  several  times  at  night  and  during  the  day; 
(3)  pain  in  right  iliac  fossa. 

Previous  history:  Ten  years  ago  patient  had  ovaries  re- 
moved. The  commencement  of  pain  is  very  indefinite,  but  it 
became  quite  severe  during  the  last  year. 

The  kidney  is  freely  movable  and  very  tender.  Urine: 
Specific  gravity,  1020;  acid;  urea,  1.5;  hyaline  and  granular 
casts;  small  round  epithelium.    Considerable  blood. 

Operation, — ^March  20,  1903.    Appendectomy  by  Dr.  Peacock. 
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Kidney  decapsulated  and  punctured.  Sutured  in  position. 
Gauze  drainage  inserted  down  to  kidney.  Incision  closed.  Pa- 
tient made  good  recovery,  leaving  the  hospital  on  the  nine- 
teenth day. 

Present  condition:  Patient  up  and  around  the  house.  Re- 
lieved of  aU  symptoms.  Does  not  have  to  get  up  during  the 
night,  and  urinates  about  every  four  hours  during  the  day. 

OBSERVATIONS. 

For  a  synopsis  of  the  histories  of  the  foregoing  cases 
I  am  indebted  to  my  first  assistant^  Dr.  Hugh  Neil  Mac- 
Keehnie^  and  my  associate^  Dr.  E.  M.  Brown.  It  will 
be  observed  that  my  personal  experience  dates  back  to 
1889.  In  1896  a  nephritis  in  a  floating  kidney  was 
deliberately  treated  by  decapsulation^  but  not  until  Jan. 
4,  1899,  did  I  begin  to  remove  sections  of  the  diseased 
kidneys  under  treatment,  and  study  them  under  the 
microscope.  While  the  reports  given  above  are  incom- 
plete, from  lack  of  space,  still  it  will  be  seen  that  our 
treatment  was  justified  by  the  results.  In  the  vast  ma- 
jority of  my  cases  the  kidneys  were  movable  and  also 
chronically  inflamed.  In  only  two  cases  was  decapsula- 
tion carried  out  for  parenchymatous  nephritis.  The  re- 
sults so  far  have  been  excellent  and  astonishingly 
prompt.  The  symptoms  of  the  cases,  regarding  urinary 
changes,  digestive  disturbance,  nervous  phenomena,  skin 
signs,  circulatory  and  respiratory  changes  were  recog- 
nized as  not  of  the  severest  types  of  nephritis. 

I  did  not  operate  on  cases  with  urine  extremely  scant, 
very  marked  hypertrophy  of  the  left  ventricle  of  the 
heart,  edema  of  the  glottis  and  lungs,  Gheyne-Stokes 
breathing,  marked  general  anasarca,  etc.,  etc.  The  urin- 
ary changes  can  not  be  absolutely  depended  on  to  indi- 
cate the  tissue  changes  taking  place  in  the  kidneys  until 
at  least  a  late  stage  has  arrived.  It  was  noticed  that 
a  tender  kidney  is  often  relieved  after  its  fellow  has 
been  decapsulated. 

PATHOLOGY. 

The  pathology,  macroscopicaUy  observed  and  handled 
on  the  operating  table,  and  a  study  of  the  microscopic 
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condition  of  the  organ  in  a  living  patient  are  of  snper- 
lative  interest  and  importance.  An  enlarged  kidney 
may  have  few  or  no  histologic  changes^  while  one  normal 
in  size  is  often  surprisingly  diseased.  A  contracted  kidney 
is  usually  very  much  destroyed.  The  intimate  relation- 
ship between  the  capsule  and  cortex  of  the  kidney  by 
adhesions  does  not  give  us  an  accurate  idea  of  the  extent 
of  the  inflammation.  Neither  does  the  appearance  of  the 
fatty  capsule.  The  only  scientific  procedure  to  pursue 
to  obtain  anything  like  an  accurate  knowledge  of  the 
status  presens  of  a  kidney  under  operation  is  to  remove 
a  V-shaped  piece  of  the  cortical  and  pyramidal  tissues 
and  study  it  microscopically. 

MIOBOSCOPIO  OBSEBVATIONS. 

In  ten  of  the  seventeen  cases  a  portion  of  kidney  was 
examined  and  studied.  There  were  no  pronounced 
changes  in  three.  The  pain  and  tenderness  in  these 
three  cases  of  floating  kidney  must  have  been  caused 
by  something  else  than  inflammation.  In  five  instances 
the  interstitial  form  of  the  disease  was  demonstrated 
by  the  microscope,  which  in  these  verified  the  clinical  or 
provisional  diagnosis.  The  microphotographs  prepared 
by  Professor  Zeit  reveal  a  picture  of  chronic  interstitial 
nephritis.  The  proliferation  and  hyperplasia  of  con- 
nective tissue  and  areas  entirely  connective  tissue,  with 
obliterated  or  waxy  glomeruli.  One  also  sees  islands  of 
partially  changed  kidney  tissue,  with  atrophic  tubules, 
and  tubules  with  desquamated  epithelium;  flattened 
epithelial  lining  in  tubules  of  diminished  caliber  and 
some  swelling  in  the  lining  of  the  epithelial  cells.  The 
hyaline  casts  in  the  tubules  are  worthy  of  notice,  as 
are  also  the  thickened  capsules  of  glomeruli  and  the 
concentric  layers  of  connective  tissue  with  many  nuclei, 
etc. 

OPEBATION. 

(A)  Superficial  Oblique  Incision. — ^Make  the  skin  in- 
cision a  flnger^s  breadth  below  the  twelfth  rib  and 
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parallel  to  it.  Cut  down  to  muscular  tissue ;  then  dissect 
the  skin  and  fat  from  the  muscles  downwards  to  the 
crest  of  the  ilium. 

(B)  Deep  Vertical  Incision. — Go  through  the  rest  of 
the  structures  as  if  to  remove  the  kidney  through  the 
lumbar  route,  along  the  outer  border  of  the  quadratus 
lumborum.  In  cutting  the  lumbar  fascia,  keep  well 
backwards. 

(C)  Fat. — On  exposing  the  fat  do  not  tear  and  trau- 
matize it,  as  is  so  often  done,  but  carefully  cut  with  the 
knife  its  thin  fibrous  covering.  Do  not  insert  the  hand 
to  pull  at  the  fat,  but  seize  hold  of  it  with  many  pressure 
forceps  and  deliver  it  externally.  It  will  now  be  found 
that  the  kidney  is  immediately  beneath  your  fingers  in 
the  wound. 

{D) Delivering  the  Kidney. — Do  not  use  the  hand  to 
deliver  the  kidney.  Firm  pressure  on  the  abdomen  and 
traction  made  on  eight  or  ten  forceps  applied  to  the  fat, 
close  to  the  kidney,  will  easily  bring  a  movable  kidney 
outside  the  wound.  In  some  few  instances  the  renal 
vessels  are  too  short  to  allow  the  kidney  to  be  delivered 
at  all.  Indeed,  it  is  not  necessary  to  have  the  kidney 
dragged  out  in  order  to  decapsulate  it,  but  if  it  comes 
out  easily,  I  do  it.  When  the  kidney  is  situated  rather 
high,  and  the  traction  on  the  forceps  does  not  promptly 
bring  it  down,  I  find  a  long  narrow  retractor,  with  a 
slight  concavity  outwards,  passed  beyond  the  upper  pole, 
greatly  facilitates  its  delivery. 

Splitting  and  Peeling  the  Capsule  Off. — Incise  the 
capsule  longitudinally  over  the  vertex  of  the  kidney  for 
about  two-thirds  its  length,  peel  it  from  the  cortex  with 
the  handle  of  the  knife  or  finger  until  it  is  entirely 
separated,  then  slip  one  end  of  the  kidney  through  the 
slit  in  the  capsule,  and  then  the  other,  and  it  will  be 
seen  that  it  forms  a  collar  around  the  hilum  of  the 
kidney.  If  the  kidney  is  movable,  I  utilize  the  capsule 
to  suture  it  in  place,  and  the  organ  is  left  in  contact  with 
raw  muscular  tissue  which  is  more  vascular  than  the 
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fatty  capsxde  and  is,  therefore,  a  more  suitable  structure 
to  form  vascular  adhesions  with  the  denuded  organ. 

Disposal  of  the  Perirenal  Fat — ^Do  not  remove  it 
or  tear  it  to  pieces,  but  gently  displace  it  to  the 
lower  end  of  the  kidney.  It  is  but  poorly  supplied 
with  blood  vessels,  therefore  as  little  of  the  surface 
of  the  kidney  as  possible  is  left  in  contact  with  it, 
but  when  placed  it  furnishes  an  additional  support 
to  the  organ. 

Puncturing  the  Kidney, — In  most  of  my  cases  I  have 
freely  punctured  the  cortex  of  the  kidney  in  many  places. 
This  not  only  furnishes  free  drainage  for  inflammatory 
products,  but  also  insures  a  thorough  determination  of 
blood  to  the  parts,  which  hastens  resolution  and  favors 
repair.  It  must  also  be  remembered  that  the  fibrous 
tissue  formed  for  the  purpose  of  repair  in  the  absence 
of  pyogenic  organisms  has  a  tendency  later  on  to  dear 
away  rather  than  increase  in  bulk,  and  subsequently  con- 
tract and  become  cicatricial.  Of  this  we  see  many  in- 
stances in  surgery. 

Drainage. — ^Drainage  should  always  be  established  for 
five  to  eight  days  after  decorticating  the  kidney.  My 
experience  leads  me  to  use  plain  gauze  and  a  small  rubber 
tube  for  this  purpose.  It  is  astonishing  the  quantity  of 
blood  serum  and  urine  that  saturates  the  dressing  for 
a  couple  of  days.  When  drainage  ceases  remove  the 
tube,  and  afterwards  withdraw  the  gauze  as  it  becomes 
loose. 

Closing  the  Wound. — ^Use  small-sized  catgut  to  coapt 
the  muscles  and  silkworm  gut  for  the  skin,  the  drainage 
tube  and  gauze  emerging  from  the  outer  angle  of  the 
wound.  After  applying  the  dressing,  place  a  firm  pad 
of  gauze  or  cotton  on  the  abdomen  below  the  ribs  when- 
ever nephrorrhaphy  has  been  necessary. 

HOW  IB  A  CURE  EFFECTED? 

This  has  not  yet  been  fully  worked  out.  It  is  my 
opinion  that  the  excellent  immediate  results  are  due  to 
the  relief  of  kidney  tension  and  that  the  permanent 
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benefit  accrues  in  the  cases  demanding  it  from  the  estab- 
lishment of  collateral  circxdation  with  the  diseased  cor- 
tex. There  are  many  instances  of  the  formation  of  yas- 
ctdar  adhesions  in  different  parts  of  the  body  to  support 
this  latter  fact. 

EXPERIMENTS. 

Before  experiments  on  animals  can  throw  any  light  on 
this  subject  we  must  first  produce  nephritis  in  them. 
In  the  production  of  this  all  efforts  have  been  imsuc- 
cessful.  I  notice  in  the  Annals  of  Surgery,  April,  1903, 
Dr.  H.  A.  Johnson  writes  on  'TJesults  of  Decapsulation 
of  the  Kidney/'  being  work  done  on  dogs.  He  operated 
on  15  dogs;  5  died  in  from  three  hours  to  three  days 
after  the  operation.  The  animals  surviving  the  opera- 
tion were  killed..  "Changes  were  studied  two,  four  and 
eight  days;  two,  three  and  four  weeks;  two  and  two  and 
one-half  months.'*  The  chief  observation  in  his  article 
is  the  eighth,  viz.,  'In  no  case  was  there  any  consider- 
able anastomosis  between  the  renal  and  perirenal  blood 
channels.'*  It  must  be  observed  that  in  these  experi- 
ments the  kidneys  of  the  dogs  were  normal  and  did  not 
require  additional  blood  channels  for  physiologic  pur- 
poses, and  also  the  organs  were  returned  within  the  fatty 
capsule,  which  is  but  sparsely  supplied  with  blood  vessels. 

In  conclusion,  I  have  no  hesitation  in  affirming  that 
decapsulation  of  the  kidney  in  acute,  subacute  and 
chronic  nephritis,  both  interstitial  and  parenchymatous, 
is  a  practical  and  effectual  surgical  procedure.  Its  limita- 
tions are  not  yet  determined.  While  it  can  be  pointed 
out  that  regeneration  of  kidney  tissue  is  possible,  it  is 
folly  to  claim  this  procedure  to  be  a  panacea  for  Brighfs 
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DISCUSSION 

ON  PAPERS  OF  DBS.  WHITACBB,  GUTHRIE  AND  FBROUSON. 

Dr.  Arthur  Dean  Bevan,  Cliicago — ^The  treatment  of  sup- 
pression of  the  urine  is  a  subject  to  which  my  attention  has 
recently  been  called  by  a  number  of  cases,  and  one  which  I  do 
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not  believe  has  been  very  well  worked  up  by  the  profession. 
Recently  I  presented  to  the  Chicago  Surgical  Society  a  case 
of  anuria  treated  by  surgical  interference,  and  I  found  that 
the  great  majority  of  the  members  had  not  dealt  in  this  man- 
ner with  any  case  of  anuria.  This  was  my  first  case,  the  sub- 
ject was  rather  new  to  me,  and  it  gave  me  an  opportunity  to 
investigate  it  with  some  care.  I  came  to  the  conclusion  that 
the  method  had  not  been  sufficiently  emphasized  and  felt  that 
the  disease  should  be  treated  as  a  surgical  entity.  I  attempted 
to  make  a  clinical  classification  which  would  enable  us  at 
the  bedside  to  determine  on  what  line  we  should  work  in 
order  to  aid  the  patient.  The  classification  which  I  decided  on 
was  as  follows:  1,  Obstructive  anuria;  2,  refiex  anuria;  8, 
nephritic  anuria. 

The  reflex  condition,  of  course,  is  the  one  which  is  the  most 
common  and  which  gives  the  best  prospects  for  relief  under 
surgical  interference.  The  reflex  anuria,  I  came  to  the  con- 
clusion from  the  study  of  the  cases,  was  a  rather  rare  condi- 
tion, although  from  the  work  of  Getzel,  the  assistant  of  Israel, 
there  can  be  but  little  doubt  that  such  a  condition  does  exist. 
Oetzel's  experiments,  by  increasing  the  renal  tension,  show 
that  it  would  decrease  the  quantity  of  urine,  in  either  or  both 
kidneys,  according  to  the  application  of  the  pressure,  and 
when  the  tension  was  increased  to  a  certain  point  in  both 
kidneys,  there  would  be  entire  suppression  of  the  urine.  Of 
course,  in  case  of  hydronephrosis  on  one  side,  fixture  of  the 
hydronephritic  sac  has  been  followed  by  relief  of  the  anuria. 
The  case  presented  by  Dr.  Whitacre,  I  think,  comes  imder  the 
nephritic  group.  Since  reading  this  paper  before  the  Chicago 
Surgical  Society  I  have  had  an  opportunity  of  doing  a  nephrec- 
tomy under  nitrous  oxid  gas.  The  operation  can  be  done  in 
from  five  to  eight  minutes,  during  which  time  you  can  easily 
keep  up  the  anesthesia,  and  this  kind  of  anesthetic  is  especially 
valuable,  as  we  are  never  sure  of  diagnosis  imtil  we  make  an 
exploratory  operation.  It  may  be  a  case  of  nephritic  anuria; 
it  may  be  a  case  of  the  obstructive  variety,  or  there  may  be 
a  stone  in  the  kidney.  A  nephrectomy  gives  an  opportunity 
of  exploring  the  pelvis  and  relieving  any  abnormal  condition 
which  may  be  a  cause  of  the  anuria.  I  should  throw  out  of 
consideration  the  decapsulation  of  the  kidney  for  anuria  and 
would  say  that  the  operation  of  choice  was  a  nephrectomy 
under  an  anesthetic  which  could  do  no  danger  to  the  kidney 
tissue,  such  as  nitrous  oxid  gas  or  infiltration  anesthesia. 

Db.  Wm.  Jepson,  Sioux  City,  Iowa — It  is  hard  for  us  to 
say,  with  our  present  knowledge,  of  just  what  value  decapsula- 
tion of  the  kidney  may  be.  One  of  the  papers  deals  with  the 
topic  of  who  was  the  originator  of  the  treatment  by  decap- 
sulation; I  know  that  Edebohls  was  not  the  originator,  be- 
cause we  know  that  Redner  did  this  operation  in  1802  at  the 
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suggestion  of  Professor  White,  and  he  reported  a  number  of 
cases  before  the  British  Surgical  Association  in  1898,  in  which 
he  had  this  topic  under  consideration.  In  1899  Israel 
reported  19  cases.  So  that  I  think  we  are  safe  in 
stating  that  Dr.  Edebohls  was  not  the  originator  of  this 
method.  Harrison  reported  6  of  these  operations  in  1896, 
and  called  attention  to  this  method  of  stripping  off  the  cap- 
sule in  order  to  relieve  the  tension,  and  then,  in  addition, 
there  were  the  cases  of  Professor  Israel.  Babinsky  carried  out 
these  observations,  and  his  work  was  proven  by  the  fact  that 
he  removed  sections  of  the  kidney  in  order  to  determine  just 
what  the  lesion  was.  Therefore,  in  cases  of  chronic  ne- 
phritis we  can  hope  for  very  little  benefit  from  stripping  of 
the  capsule,  but  it  is  in  those  cases  where  we  have  an  in- 
terstitial nephritis  with  an  involvement  of  the  surrounding 
structure  and  thickening  of  the  capsule,  and  especially  where 
we  have  a  hemorrhage  imder  the  capsule,  that  this  method 
will  do  the  greatest  amotmt  of  good.  On  the  other  hand, 
you  will  remember  that  Edebohls  concedes  the  idea  that  by 
separating  the  capsule  from  the  kidney  it  produces  a  restitu- 
tion in  the  normal  functions,  even  to  the  extent  that  the  whole 
tubules  have  radically  become  regenerated.  Now,  with  such 
opposing  views,  should  we  not  be  very  careful  and  considerate 
as  to  whether  these  operations  do  or  do  not  do  the  kidneys 
good?  I  am  sure  that  we  have  all  observed  that  marked  bene- 
fit would  follow  an  operation  which  was  primarily  undertaken 
as  an  exploratory  operation.  I  think  probably  splitting  of 
the  capsule  or  of  the  kidney  produces  this  change. 

Db.  Archibau)  McLAJtEN,  St.  Paul,  Minn. — ^I  wish  to  em- 
phasize the  point  made  by  both  Drs.  Bevan  and  Jepson,  namely, 
that  the  advantage  which  we  sometimes  get  in  these  cases  of 
painful  and  uncomfortable  kidneys,  is  often  due  to  the  split- 
ting of  the  capsule,  without  the  decapsulation.  There  are  not 
many  of  us  who  are  ready  to  recommend  stripping  the  cap- 
sule in  chronic  nephritis  as  yet.  We  may  later  come  to  be- 
lieve that  this  is  the  proper  procedure.  I  can  remember  a 
number  of  cases  where  the  conditions  found  were  inexplicable 
with  the  results  produced  by  merely  splitting  of  the  capsule, 
such  as  relief  from  the  pain,  disappearance  of  the  albumin, 
etc.,  and  many  of  these  cases  got  considerable  permanent  re- 
lief. I  have  seen  a  few  cases  that  have  been  decapsulated;  al- 
though they  received  some  immediate  benefit,  this  improvment 
did  not  last  long. 

Db.  Riohabd  H.  Gibbons,  Scranton,  Pa. — ^The  first  man  in  all 
the  world  to  recommend  surgical  interference  for  the  cure  of 
Bright's  disease  was  Edebohls.  All  the  others  who  did  the 
operation  did  it  incidentally,  just  as  Dr.  Ferguson  did.  They 
did  not  do  the  operation  for  the  relief  of  Bright's  disease; 
they  did  the  operation  for  tension  or  some  other  cause  whidi 
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they  supposed  existed,  but  which  they  did  not  And  when  th^ 
operated.  It  was  lor  this  same  reason  that  Israel  did  the 
exploratory  operation  and  split  the  capsule,  but  Edebohls  not 
only  split  the  capsule,  but  he  entirely  decorticated  the  kidney; 
not  only  one  kidney,  but  both  kidneys,  and  afterward  found 
that  the  condition  could  be  relieved  by  surgery,  and  there  is 
no  man  to  whom  credit  for  this  work  more  justly  belongs  than 
to  Edebohls,  as  he  came  out  and  recommended  it  for  the 
condition,  and  would  have  had  to  have  accepted  his  share  of 
the  damnation  had  it  proved  a  failure.  I  believe  so  much  in 
this  method  of  splitting  the  capsule  and  detaching  it  in  chronic 
Bright* s  disease  as  to  have  done  the  operation  on  my  own 
sister,  and  at  the  same  time  I  took  out  her  appendix.  I  have 
had  a  number  of  cases  of  Bright's  disease  recover  by  this  treat- 
ment, and  many  of  them  have  been  cases  which  have  been 
proved  to  be  this  disease  by  the  subsequent  examinations  of 
one  of  the  best  pathologists  in  Philadelphia.  I  had  a  case 
recently  where  I  detached  the  capsule,  and  in  which  there  was 
a  nimiber  of  multiple  cysts  in  both  kidneys,  and  the  patient 
got  well.  Only  four  wedcs  ago  to-day  I  operated  on  a  young 
lady  with  a  retroverted  uterus,  loose  appendix  and  diseased 
kidney  on  the  right  side.  She  had  all  the  symptoms  of  ap- 
pendicitis, the  diagnosis  having  been  confirmed  by  Dr.  Brooks 
of  the  Post-Graduate  Hospital,  New  York.  I  referred  her 
to  Edebohls,  as  I  hesitated  to  advise  an  operation  without  her 
seeing  him.  He  recommended  operation  with  fixation  and  de- 
cortication, which  was  almost  entirely  what  I  had  recommended. 
She  left  the  hospital  last  Sunday;  her  symptoms  were  im- 
proved in  every  way  and  the  albimiin  in  the  urine  very  much 
diminished.  Another  case  in  relation  to  Dr.  Whitacre's  paper 
was  a  young  woman  on  whom  six  weeks  before  I  had  operated 
for  appendicitis,  and  expected  to  fasten  a  loose  right  kidney. 
I  found  a  number  of  abdominal  adhesions  and  decided  to  take 
out  the  appendix  anteriorly.  She  got  no  relief  and  showed  the 
usual  symptoms  of  appendicitis  and  loose  kidney.  I  operated 
on  her  several  months  afterward  and  fixed  the  right  kidn^, 
but  did  not  touch  the  left  kidney.  She  had  all  the  symptoms 
of  chronic  Brighfs  disease,  as  proven  by  Dr.  Brooks'  exam- 
ination. She  immediately  went  into  a  state  of  surgical  anuria. 
She  died  the  latter  part  of  the  sixth  day  from  complete  sup- 
pression of  urine,  having  passed  six  oimces  up  to  that  time. 
If  I  had  only  opened  that  woman  on  the  left  side,  exposed  her 
left  kidney  and  decorticated  it,  the  probabilities  are  that  she 
would  not  have  died  from  that  condition. 

Db.  Ramon  Guttebas,  New  York— I  think  that  the  opera- 
tion for  chronic  Bright's  disease  is  still  in  its  infancy,  and 
it  behooves  us  all  to  work  with  the  object  of  improving  our 
technic  and  bringing  this  operation  to  a  position  where  it  will 
be  generally  accepted  by  the  profession. 
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Last  year  I  read  a  paper  before  the  American  Gknito- 
Urinarj  ABSociatioii  at  Atlantic  City,  whidi  wa«  a  prelim- 
inary report  on  this  subject,  and  next  week  I  am  about  to  pre- 
sent a  similar  paper  before  the  Ccmgress  of  American  Phy- 
sicians and  Surgeons  in  Washington.  As  there  are  so  many 
Tarying  opinions  as  to  the  adrisability  of  attempting  sudi  an 
operative  procedure,  I  have  written  to  160  of  the  most  prom- 
inent surgeons  in  this  country,  and  have  mailed  them  circular 
letters  oorering  the  most  important  points  connected  with  the 
operation,  and  have  been  yery  much  pleased  to  And  how  many 
of  them  have  responded  to  my  letters.  The  opinions  of  these 
gentlemen,  howerer,  Tary  much.  Some  condemn  it  as  an  opera- 
tion having  no  surgical  or  pathologic  raiaon  d^etre,  while 
others  reply  at  length,  describing  their  experiences  in  a  most 
enthusiastic  manner. 

Of  course,  as  you  know,  the  object  of  decapsulation  of  the 
kidney  in  this  operation  is  to  increase  its  circulation.  Some 
of  the  leading  medical  men  have  likened  the  kidney  after  this 
procedure  to  the  lung  where  there  is  a  double  circulation,  the 
bronchial  fortifying  the  pulmonary  system.  Dr.  Johnson  of 
San  Francisco,  in  order  to  test  the  truth  of  this  assertion, 
operated  on  a  number  of  dogs  in  which  he  decapsulated  the 
kidney  for  the  purpose  of  investigation.  He  states  that  the 
blood  supply  is  but  slightly  increased,  if  any,  and  a  new  cap- 
sule forms  which  in  time  becomes  thicker  and  denser  than  that 
of  the  original  one.  It  would  take  too  much  time  to  consider 
the  question  of  Bright's  disease,  but  as  you  know  it  is  a  dis- 
ease of  the  kidney  where  either  the  connective  tissue,  the  blood 
vessels,  the  Malpighian  tufts  or  the  tubules  must  be  involved. 
Bad  cases  of  Bright* s  disease  very  often  show  very  little  in  the 
urine,  while  cases  of  transi^t  albuminuria  and  cylinduria  are 
often  seen  where  no  pathologic  changes  have  occurred  in  the 
organ,  although  such  changes  will  occur  if  the  cause  of  the 
transient  trouble  is  not  corrected.  These  latter  cases,  we  be- 
lieve, are  benefited  or  permanently  cured  by  the  operation 
mentioned. 

Considerable  has  been  said  of  late  concerning  unilateral 
Brighfs  disease,  and  some  have  spoken  of  this  disease  as 
present  at  times  in  only  one  kidney,  or  its  being  more  marked 
in  one  kidney  than  in  the  other.  It  is  a  very  difficult  thing, 
it  appears  to  me,  on  exposing  the  kidneys  to  say  this  kidney 
has  nephritis  and  the  other  one  has  not,  or  this  has  nephritis 
to  a  greater  or  less  extent  than  the  other.  Such  fine  dis- 
cernment from  a  gross  pathologic  standpoint  from  viewing 
the  outside  oi  the  organ  when  the  capsule  has  been  stripped 
off  is,  to  my  mind,  next  to  impossible.  In  order  to  investigate 
the  subject  of  unilateral  nephritis  I  had  the  autopsy  records  of 
500  cases  of  deaths  from  chronic  Bright's  disease  looked  over, 
and  in  only  one  case  did  I  find  the  record  of  a  purely  unilateral 
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affection,  and  this  one,  to  my  mind,  could  not  be  relied  on. 
In  only  14  cases  out  of  the  500  did  the  records  show  that  one 
kidney  was  more  involved  than  the  other.  In  nearly  every  case 
a  very  careful  pathologic  examination  was  made  after  removal 
of  the  organ. 

Db.  L.  L.  MoAbthub,  Chicago — ^Last  year  I  imdertook  the 
relief  of  a  chronic  interstitial  nephritis  in  the  case  of  a  young 
woman  referred  to  me  by  members  of  this  Society,  Dr.  Favill 
of  Chicago  and  Dr.  Norman  Bridge  of  Los  Angeles,  who  for 
six  months  had  had  the  patient  under  treatment,  and  finding 
her  but  slightly  benefited  by  medical  assistance,  treatment, 
change  of  climate,  etc.,  had  recommended  removal  of  the  cap- 
sules of  her  kidneys  and  requested  me  to  do  it. 

I  had  little  confidence  in  any  good  that  might  arise  from 
the  operation,  but  agreed  to  it  because  of  the  reports  contained 
in  the  literature.  Before  the  operation,  I  took  pains,  in  addi- 
tion to  the  examinations  which  they  had  made,  to  make  a  sep- 
arate collection  of  the  urines  from  both  kidneys  at  three  suc- 
cessive times  for  three  successive  weeks.  The  urine,  when 
microscopically  and  chemically  examined,  showed  the  presence 
of  Bright's  disease  equally  affecting  both  kidneys.  I  then 
said  that  I  would  decorticate  one  kidney  to  see  whether  that 
kidney  would  be  benefited  as  compared  with  the  other.  I  did  so. 
The  quantity  and  quality  of  the  urine  from  the  operated  kid- 
ney was  very  much  increased  and  improved  as  compared  with 
the  other  kidney.  The  patient  improved  physically;  in  fact, 
she  was  so  much  better  that  in  the  course  of  about  three  months 
she  came  back  and  urged  the  decortication  of  the  capsule  of  the 
other  kidney.  Her  condition  physically  was  better;  the  edema 
of  the  eyelids  had  disappeared  and  the  face  assumed  a  more 
normal  color. 

I  removed  the  capsule  of  the  opposite  kidney  and  its  urine 
soon  assumed  as  good  a  condition  as  that  from  the  other  kid- 
ney. Segregation  was  made  in  order  to  determine  whether 
there  was  improvement  or  not. 

There  is  surely  some  value  in  this  operation,  although  just 
what  the  value  of  it  may  eventually  be  remains  for  time  to 
tell.  I  do  not  think  it  is  going  to  be  good  for  every  case  of 
chronic  or  acute  Bright's  disease;  we  must  yet  learn  to  pick 
out  the  cases  which  will  be  benefited,  and  I  would  like  to  say 
further,  in  regard  to  Dr.  Whitacre's  case,  that  I  think  it  is  a 
mistake  to  cut  away  the  capsule,  since  by  a  little  procedure  the 
capsule  can  be  preserved  and  will  make  a  good  platform  for 
the  fixation  of  the  kidney.  This  consists  in  making  a  trans* 
verse  equatorial  incision  on  the  posterior  aspect  of  the  kid- 
ney, loosening  the  capsule  first  of  one-half  then  of  the  other; 
when  loosened  the  poles  of  the  kidney  can  be  delivered,  leaving 
the  empty  capsule  in  one  piece  in  front  of  the  kidney.  This 
can  then  be  used  to  suture  to  those  structures  to  which  the 
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movable   kidney  is  usually   fixed  by   a   nephropexy.    A  de- 
tailed  report  of  this  case  will  be  published  later. 

Db.  F.  a.  Dunsmoob,  Minneapolis — One  thing  has  not  been 
said  here  to-day  in  the  papers  read.  Experiments  were  made 
ten  years  ago  by  Dr.  Wyman  of  Detroit,  to  demonstrate  the 
production  of  Bright's  disease  in  dogs  by  temporary  ligation  of 
renal  yessels  associated  with  stripping  of  the  capsule,  half  of 
the  method  now  used  for  a  cure.  In  regard  to  the  case  of 
anuria,  I  agree  with  Dr.  Bevan  that  many  of  the  cases  of  post- 
opeHitiye  anuria  are  due  to  the  anesthetic,  as  the  operations 
were  made  with  perfectly  aseptic  methods  and,  therefore,  it 
would  seem  that  this  could  be  the  only  cause  for  the  anuria. 
I  also  wish  to  agree  with  him  and  with  the  last  speaker  that 
it  is  not  necessary  to  strip  the  capsule  completely,  since  the 
incision  relieves  the  tension. 

Db.  Randolph  Winslow,  Baltimore — I  wish  to  mention  a 
case  under  my  care,  which  is  somewhat  different  from  those 
that  have  been  mentioned,  but  which,  nevertheless,  is  in  the 
same  line.  A  yoimg  woman  who  had  been  confined  in  the  cen- 
tral portion  of  North  Carolina,  was  evidently  in  a  thoroughly 
septic  condition  in  consequence  of  that  procedure.  After  many 
wedcs,  her  condition  having  become  so  bad  that  her  life  was 
despaired  of,  she  was  sent  to  Baltimore.  She  came  practically 
on  a  litter,  and  it  was  feared  she  would  die  before  she  could 
get  into  the  hospital.  She  did  not  improve  on  medical  treat- 
ment; there  was  pain  over  the  right  kidney  and  pus  in  her 
urine  with  a  septic  temperature  chart.  She  was  subjected  to 
a  csrstoecopic  examination,  without  determining  anything  in 
particular  and,  owing  to  the  fact  that  she  had  pain  over  the 
right  kidney,  it  was  thought  that  there  was  some  trouble  with 
that  organ.  The  kidney  was  exposed  and  apparently  there 
was  no  abscess  connected  with  it.  I  presume  there  was  some 
pyelitis.  There  was  nothing  which,  in  my  opinion  at  the  time, 
justified  either  removal  of  the  organ  or  nephrotomy.  I  punc- 
tured the  kidney  in  a  number  of  places  and  then  stripped  the 
capsule  from  it.  The  patient  improved  rapidly.  The  pus  dis- 
appeared from  the  urine  and  in  a  very  phort  time  she  was 
sufficiently  well  to  go  home,  and  continued  well  when  last 
heard  from. 

Db.  H.  J.  Whitacbe,  Cincinnati — ^In  reference  to  the  classi- 
fication suggested  by  Dr.  Bevan:  First,  I  did  not  have  the 
pleasure  of  reading  this  valuable  article  until  mine  had  been 
cmnpleted,  and,  second,  had  I  read  the  article  I  would  not  have 
pain  and  tension,  but  later  conies  a  stage  where  there  is  no 
followed  the  classification.  My  experience  in  this  condition 
leads  me  to  believe  that  this  classification  is  incorrect.  Dr. 
Bevan  has  given  his  classification  into  the  obstructive,  the  re- 
flex and  the  nephritic  forms.  One  object  of  my  paper  was 
to  present  serious  objections  to  the  inclusion  of  obstructive 
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lesions  under  the  heading  of  suppression  of  mine.  I  do  not 
belieye  that  this  form  belongs  under  the  heading  of  suppres- 
sion of  urine  at  all,  no  more,  indeed,  than  does  retention  of 
urine. 

I  wish  to  likewise  make  objection  to  his  second  and  third 
forms.  True  suppression  of  urine  always  concerns  the  paren- 
chyma of  the  kidney,  therefore  all  forms  must  be  nephritic 
and  a  reflex  suppression  must  likewise  be  a  nephritic  form. 
The  classificatiiMi  which  I  have  presented  includes  these  two 
forms  and  more  too.  In  all  cases  of  true  suppression  of  urine 
the  parenchyma  of  the  kidney  is  at  fault.  This  may  be  a  re- 
flex fault,  a  degenerative  led<m,  the  result  of  lessened  heart 
action,  the  result  of  an  anesthetic,  or  the  direct  result  of 
trauma.  Objection  has  been  made  in  the  discussion  to  the 
operative  treatment  of  suppression  of  urine  as  irra- 
tional and  improper.  It  was  impossible  for  me  to 
read  my  entire  paper.  It  will  be  found,  how- 
ever, in  the  complete  paper  that  such  is  by  no 
means  advised  for  all  forms  of  suppression  of  urine.  It  is  by 
no  means  advised  that  a  d^^erative  lesion  be  submitted  to 
operation,  but  that  every  possible  agent  be  employed  to  im- 
prove the  nutrition  of  the  degenerated  cells  and  to  improve  the 
flow  of  good  blood  to  them.  Nobody  would  think  of  treating 
a  suppression  of  urine  which  occurs  in  shock  from  lowered 
blood  pressure  by  administering  an  additional  shodc  Sup- 
pression from  trauma  could  not  be  improved  by  adding  an- 
other trauma.  It  is  the  purpose  of  the  paper  to  classify  the 
etiologic  factors  present  and  to  show  that  operative  treataent 
by  decapsulation  is  not  only  rational,  but  actually  demanded 
in  those  cases  of  suppression  of  urine  that  result  from  a  re- 
flex circulatory  or  vasomotor  disturbance  in  the  kidney.  My 
reasons  for  recommending  this  treatment  have  already  been 
given  in  that  section  of  my  paper  which  deals  with  the 
pathology. 

Dr.  Bevan  has  recommended  nephrotomy  as  a  more  rational 
operation.  It  se^ns  to  me  that  a  nephrotomy  would  not  meet 
the  indications,  imless  it  split  the  kidney  from  end  to  end. 
The  tension  is  exerting  its  deleterious  influence  on  every  cubic 
mm.  of  kidney  parenchyma,  and  a  single  short  incision  would 
relieve  the  tension  over  only  a  very  limited  area.  I  do  not 
see  the  advantage  of  opening  the  pelvis  of  the  kidney,  it  is  not 
at  fault  at  all.  I  should  most  imhesitatingly  recommend  such 
procedure  when  there  is  reason  to  suspect  a  calculus  in  the 
pelvis. 

Dr.  McArthur  has  recommended  that  only  an  equatorial  seg- 
ment of  capsule  be  removed,  or,  if  the  entire  capsule  has  been 
stripped  off,  that  this  be  turned  back  under  the  kidn^  and 
used  to  anchor  it.  I  think  that  I  caused  a  kink  in  the  ureter 
of  a  floating  kidney  by  doing  this  very  thing. 


Digitized  by 


Google 


75 

I  have  done  deoapBulation  for  Bright's  disease  once  on  the 
large  white  type  of  kidney.  The  results  were  not  satisfactory, 
however,  and  I  felt  at  the  time  of  the  operation  that  the  oper- 
ative procedure  was  in  reality  not  relieving  his  kidney  very 
much.  I  do  not  believe  that  this  type  of  kidney  will  yield 
good  results  by  this  method. 

Db.  Alex.  H.  FEBausoN,  Chicago— I  think  there  are  one  or 
two  points  in  regard  to  the  operation  that  ought  to  be  made  a 
little  clearer.  When  the  kidney  is  exposed  the  fat  ought  not 
to  be  taken  away,  but  left  displaced  below  it.  The  sudden 
effect  which  this  operation  has  on  the  urine  and  the  symptoms 
of  the  disease  is  simply  marvelous.  They  are  usually  better 
even  the  next  day,  and  the  old  pain  is  gone,  and  the  albuminuria 
and  the  casts  decrease  within  a  couple  of  weeks.  But  how  is 
this  effected?  That  is  the  question  that  concerns  us.  First 
probably  by  relief  of  the  tension.  That  would  pertain  to  those 
cases  in  which  there  was  intracapsular  tension,  such  as  would 
be  produced  by  acute  inflammation,  like  those  cases  of  Reg- 
inald Harrison.  In  all  the  acute  and  subacute  cases  there  is 
pain  and  tension,  but  later  comes  a  stage  where  there  is  no 
tension,  but  just  the  reverse,  a  contracted  kidney.  There  are 
various  stages  of  contracted  kidney  that  are  more  or  less 
benefited  by  decapsulation.  How  does  this  come  about?  By 
collateral  circulation,  I  think.  Now  experiments  have  been 
performed  on  dogs  by  Johnson  of  San  Francisco,  and  in  no 
case,  he  states,  was  there  any  considerable  anastomosis  estab- 
lished between  the  renal  and  perirenal  blood  channels.  He 
returned  the  kidney  back  into  the  fatty  capsule,  where  there 
would  not  be  much  attachment  of  a  vascular  nature  seen. 
Experiments  on  dogs  with  normal  kidn^s  do  not  bring  the 
results  that  operations  on  a  person  who  is  suffering  from 
nephritis  do.  I  had  a  patient  who  came  to  me  suffering  from 
an  infection  of  the  kidney.  I  opened  the  kidney  and  the 
wound  closed  rather  too  soon,  and  the  patient  went  home;  the 
pain  returned  and  she  came  back.  I  then  opened  the  kidney 
again  and  removed  a  portion  of  the  organ.  There  was  a 
vascular  connection  formed  between  the  kidney  and  the  pseudo- 
capsule. 

In  regard  to  this  claim  to  priority,  I  do  not  wish  to  be  mis- 
understood. But  when  a  certain  man  does  certain  work  and 
publishes  it,  not  in  an  obscure  medical  journal,  but  in  The 
Journal  of  the  American  Medical  Association,  on  a  certain 
date,  and  another  man  does  certain  work  along  the  same  line 
and  publishes  the  result  of  his  labors  one  month  and  eleven 
days  afterward,  it  would  seem  that  the  first  author  should  be 
the  one  entitled  to  first  credit.  But  that  does  not  matter  very 
much. 
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The  primary  object  of  every  surgical  operation  is  to 
secure  the  completest  and  quickest  relief  compatible 
with  safety.  If  it  can  be  shown  that  in  certain  specified 
conditions  of  the  gall  bladder  cholecystectomy  is  fol- 
lowed by  more  perfect  restoration  to  ideal  health,  by  a 
prompter  convalescence,  and  that  the  mortality  is  no 
greater  than  in  cholecystostomy,  my  point  is  made. 

Cholecystostomy  is  frequently  disappointing,  the 
hoped-for  benefits  are  only  partially  realized  and  the 
patient  still  has  pain.  Of  my  last  twenty-eight  chole- 
cystostomies,  six  are  known  to  have  pain,  not  so  severe 
as  before  the  operation,  but  enough  to  be  a  source  of 
worry  and  inconvenience.  This  means  more  than  20 
per  cent,  of  failures  to  accomplish  fully  what  was  at- 
tempted. Hans  Kehr  reports  that  in  more  than  17  per 
cent,  of  his  cholecystostomies  the  relief  was  only  partial. 
Others  report  the  same  disappointing  results. 

When  we  face  squarely  the  fact  that  in  any  operative 
procedure  there  is  to  be  considered  not  only  the  primarj 
mortality  but  also  the  knowledge  that  about  one  patient 
out  of  five  will  be  only  partially  relieved,  some  of  them 
indeed  almost  as  great  sufferers  as  before,  it  is  a  humilia- 
tion to  surgical  pride.  If  improvement  in  technic  will 
not  give  better  results,  no  true  surgeon  will  be  satisfied 
until  some  other  measure  is  found  more  satisfactory, 
really  curative. 
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A  prolonged  convalescence,  though  not  an  insuperable 
objection  to  an  operative  procedure,  if  finally  followed 
by  entire  relief,  is  to  be  deplored.  After  draining  the 
gall  bladder  till  the  infection  is  removed  the  fistula 
quickly  closes  in  many  cases,  but  in  a  startling  number 
a  chronic  fistida  follows,  most  of  them  finally  healing, 
but  after  so  long  and  disagreeable  delay  that  many 
times  the  patient  regrets  ever  having  the  operation.  In 
the  twenty-eight  cases  of  drainage  mentioned  three  fis- 
tulaB  discharged  for  many  months,  but  finally  healed; 
one  is  still  discharging  after  six  months,  and  three  con- 
tinued to  discharge  imtil  cholecystectomy  was  done. 
Twenty-five  per  cent,  of  chronic  fistula  seems  a  good 
many,  but  it  occurred  in  this  series  and,  judging  from 
the  number  of  fistulse  I  have  seen  after  operations  by 
other  surgeons,  the  conclusion  can  not  be  dodged  that 
this  is  a  standing  opprobium  to  this  form  of  operation. 

In  simple  uncomplicated  cases  the  operative  mortality 
for  cholecystostomy  ought  to  be  very  low.  Kehr  gives 
his  as  2  per  cent.  In  the  cases  complicated  by  dense  ad- 
hesions, atrophy  of  the  gall  bladder,  acute  infections  and 
the  like,  the  mortality  is  considerable.  Kehr  admits  a 
mortality  of  47  per  cent,  in  this  class  of  cases.  Some 
of  his  cases  were  operated  on  a  number  of  years  ago. 
With  the  present  perfected  technic  it  is  probable  that 
it  would  be  considerably  less,  though  bound  always  to 
be  high.  The  fact  can  not  be  evaded  that  with  the 
serious  complications  met  in  all  old  cases  and  in  the 
acute  infections  (empyemas,  gangrene,  etc.),  the  dangers 
from  any  operation  are  great,  and  in  many  we  must  be 
satisfied  to  do  what  will  tide  the  patient  over  until  in 
such  condition  as  to  be  able  to  withstand  such  an  opera- 
tion as  will  bring  relief. 

Eehr  has  foimd  that  less  than  1  per  cent,  of  his 
cholecystectomies  continued  to  have  symptoms.  All  the 
rest  were  completely  cured.  Absence  of  all  disagreeable 
sensations  has  been  noted  in  all  of  my  cases  in  which 
cholecystectomy  has  been  done,  though  in  two  of  them 
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still  under  treatment  it  is  too  early  to  know  the  result. 

After  cholecystectomy  the  convalescence  is  very  rapid. 
As  a  rule  there  is  no  discharge,  though  in  occasional  cases 
where  infection  of  the  ducts  is  present,  closure  of  the 
cystic  duct  has  not  been  deemed  advisable.  Even  in 
cases  drained  in  this  manner  healing  has  been  prompt. 
No  mucous  fistula  due  to  a  diseased  gall  bladder  poorly 
drained  has  been  present.  In  tea  out  of  twelve  cases 
the  wound  has  been  closed  in  a  week  to  ten  days. 

Kehr's  operative  mortality  for  cholecystectomy  is  3.3 
per  cent.,  as  against  2  per  cent,  for  imcomplicated  chole- 
cystostomies.  There  is  abundant  reason  to  believe  that 
many  of  his  cholecjrstectomies  would  be  considered  com- 
plicated, so  this  seems  an  excellent  showing  for  chole- 
cystectomy. In  my  own  cases  since  Jan.  1,  1902,  there 
have  been  twelve  uncomplicated  cholecystostomies,  with 
no  deaths;  sixteen  complicated  cholecystostomies,  with 
three  deaths  (one  of  these  I  feel  certain  would  have  re- 
covered had  cholecystectomy  been  done) ;  twelve  chole- 
cystectomies, with  one  death,  a  very  badly  complicated 
case. 

Why  are  so  many  cases  uncured  after  cholecystostomy  ? 
The  answer  to  this  question  I  believe  to  be  found  in  the 
amount  of  pathology  left  behind.  Adhesions  to  the 
pylorus  cause  dragging  on  the  stomach,  with  resulting 
gastric  symptoms.  Adhesions  to  the  intestines  produce 
painful  sensations  during  active  peristalsis.  There  are 
often  a  number  of  conditions  of  the  gall  bladder  follow- 
ing cholecystostomy,  which  seriously  interfere  with  per- 
fect emptying  of  the  viscus :  1,  Adhesions  to  neighbor- 
ing viscera ;  2,  crippling  of  the  gall  bladder  from  inelas- 
ticity of  its  walls;  3,  partial  occlusion  of  the  cystic  duct; 
4,  interference  with  the  perfect  contraction  of  the  walls 
during  the  effort  to  empty  itself,  due  to  the  fundus  being 
fixed  to  the  anterior  abdominal  wall;  5,  the  weight  of 
the  liver  pressing  down  on  the  anchored  gall  bladder. 

The  number  of  cases  demanding  surgery  of  the  gall 
bladder  in  which  the  cystic  duct  is  normal  and  in  which 
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the  mucous  membrane  is  intact  and  the  walls  normally 
elastic^  is  only  a  small  minority.  Such  cases  will  usually 
dose  promptly  after  simple  drainage.  But  when  any  of 
the  above  conditions  are  present^  prolonged  and  imper- 
fect convalescence  is  to  be  expected. 

The  advantages  of  cholecystectomy  are  to  be  found 
in  all  the  conditions  which  render  cholecystostomy  un- 
satisfactory and  disappointing :  1^  When  the  cystic  duct 
is  wholly  or  partially  occluded  healing  is  prompt  and 
complete;  2,  when  the  wall  of  the  gall  bladder  is  thick- 
ened, friable  and  atrophied,  the  fimctionless  viscus  is 
taken  out  and  can  no  longer  torment  the  patient;  3, 
when  there  are  adhesions  they  will  remain  as  long  as 
a  pathologic  gall  bladder  is  present  to  keep  up  the 
irritation;  4,  it  is  a  well-known  fact  that  intra-ab- 
dominal adhesions  gradually  weaken,  stretch  and  dis- 
appear when  there  is  no  disturbing  element;  5,  the 
value  of  the  galT  bladder  as  a  reservoir  for  the  bile  is 
nilj  and  functionally  it  serves  no  more  useful  purpose 
than  does  the  vermiform  appendix;  6,  after  a  gall 
bladder  has  been  as  profoundly  diseased  as  it  usually 
is  when  made  the  object  of  surgical  attack  it  never  re- 
gains its  normal  state  and  is  henceforth  not  only  value- 
less but,  on  account  of  its  defective  drainage,  is  con- 
stantly subjected  to  the  risks  of  fresh  infection;  7,  the 
cholesterin,  which  is  the  principal  element  of  almost  all 
stones,  is  only  elaborated  in  such  a  quantity  as  to  do 
harm  by  the  epithelium  of  the  gall  bladder  when  in- 
fected, being  due  to  degeneration,  therefore,  when  re- 
moved, all  danger  of  future  stone  formation  is  at  an 
end;  8,  it  is  estimated  that  at  least  5  per  cent.  (Mayo) 
of  the  cases  of  serious  disease  of  the  gall  bladder  are 
followed  eventually  by  carcinoma;  removal  will  take 
away  this  menace. 

A  number  of  gentlemen  who  have  written  on  this 
subject  seem  to  r^ard  cholecystectomy  as  especially 
dangerous  where  adhesions  are  numerous.  Some  of  the 
most  satisfactory  results  I  have  obtained  have  been  in 
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this  class  of  cases  and,  as  all  know^  adhesions  are  in- 
imical to  complete  relief  when  cholecystostomy  is  per- 
formed. A  gangrenous  gall  bladder  is  safer  outside  the 
abdomen,  and,  even  though  the  operation  requires  a 
little  longer  time  than  simple  drainage,  I  Relieve  the 
risks  of  a  slightly  longer  operation  are  more  than  offset 
by  the  more  favorable  condition  following  complete  re- 
moval. When  the  operation  is  for  empyema,  more  or 
less  destruction  of  the  mucous  membrane  of  the  gall 
bladder  and  cystic  duct  is  to  be  expected  and  retention 
of  such  a  viscus  will  probably  result  in  only  partial 
relief. 

It  must  be  admitted  that  there  are  some  conditions 
where  the  simplest  and  quickest  surgical  procedure  pos- 
sible to  give  temporary  relief  is  as  much  as  the  patient 
can  bear.  Here  simple  drainage  may  be  done,  to  be 
followed  later  by  cholecystectomy  if  complete  relief  is 
not  obtained.  In  cases  where  there  is  temporary  or 
permanent  closure  of  the  common  duct  this  operation 
is,  of  course,  not  to  be  thought  of. 

To  some  the  existence  of  infection  has  been  deemed 
a  contraindication  to  cholecystectomy,  since  it  is  in  vio- 
lation of  the  cardinal  principle  in  these  cases,  drainage. 
It  is  as  easy  to  secure  drainage  when  the  gall  bladder  is 
removed  as  when  it  is  retained.  In  four  of  my  chole- 
cystectomies, instead  of  ligating  the  cystic  duct,  W.  J. 
Mayors  method  of  removing  the  mucous  membrane  has 
been  used.  The  greater  part  of  the  gall  bladder  is  re- 
moved. Beginning  a  short  distance  above  the  cystic 
duct  the  mucous  membrane  is  stripped  off  and  removed 
down  into  the  duct.  Then  a  purse-string  suture  is  in- 
troduced around  the  cuff  of^muscle  and  peritoneum 
and  tied  over  the  end  of  the  drainage  tube.  It  drains 
as  perfectly  as  when  the  entire  organ  is  retained,  and 
closes  quickly  when  the  drainage  tube  is  removed. 

When  the  common  duct  is  patulous  and  is  not  con- 
stantly being  infected  afresh  from  a  septic  gall  bladder 
it  seldom  needs  external  drainage.     The  voluminous 
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flow  of  bile  through  the  hepatic  and  common  ducts 
tends  to  sweep  infective  material  into  the  bowel.  The 
need  of  drainage  in  these  cases  is  usually  not  to  be 
found  in  the  ducts  but  in  the  infected  and  crippled  gall 
bladder.  Surgeons  who  have  once  tried  cholecystectomy 
are  constantly  resorting  to  it  for  an  increasing  number 
of  indications.  The  operative  mortality,  immediate  and 
remote,  seems  no  greater  than  that  from  cholecystos- 
tomy  when  both  complicated  and  imcomplicated  cases 
are  taken  into  consideration.  The  rapidity  of  con- 
valescence is  certainly  a  powerful  argument  in  favor 
of  the  more  radical  procedure.  The  strongest  induce- 
ment in  favor  of  cholecystectomy  is  the  complete  relief 
it  gives,  in  striking  contrast  to  the  painful  and  dragging 
symptoms  which  so  frequently  remain  after  cholecystos- 
tomy. 
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THE  CALL  FOE  EXPLOEATOEY  OPERATION 
IN  THE  GALI^BLADDEB  EEQION. 


F.  A.  DUNSMOOR,  MJ). 
lamncAFOLis. 


The  surgical  age  is  on,  and  it  is  to  the  credit  of  the 
profession  that  this  is  true.  It  were  trite  to  cite  cures 
where  drugs  have  been  used  to  worse  than  waste  precious 
time,  followed  by  an  operation  which  has  brought  relief, 
comfort  and  usefulness  to  patients  who  were  a  burden 
to  themselves  and  friends.  It  is  not  our  intention  to 
criticise  former  practice  of  the  internalists  or  surgeons. 
It  is  not  ages  ago  that  each  was  barbarous  in  both  senses 
of  the  word.  It  is  an  old  tale  to  this  body  to  be  told  of 
the  safety  of  abdominal  incisions  when  absolute  cleanli- 
ness and  skill  attend  the  operation.  Hence  this  word 
as  advocating  such  procedure  as  a  simple  means  of  diag- 
nosis and  a  long  step  toward  the  best  method  of  cure. 

The  diagnostician  has  continually  in  his  mind's  eye 
a  map  of  the  surface  of  the  body,  and  knows  what  nor- 
mally shoxdd  be  hidden  beneath  each  square  inch  thereof, 
irrespective  of  the  attitude,  posture  or  part  presenting. 
He  reviews  the  physiologic  functions  and  possible  or 
probable  pathologic  lesions,  and  still  may  have  another 
guess  coming.  Nevertheless  a  writer  for  one  of  our 
medical  journals  has  said  that  no  man  should  make  an 
abdominal  section  until  competent  to  certainly  foretell 
the  exact  pathologic  condition  for  which  the  operation 
was  to  be  made.  Mindful  of  this  demand  by  critics,  the 
writer  hesitated  to  advance  the  suggestions  of  this  essay. 

Dividing  the  abdominal  cavity  equally  into  two  zones, 
the  upper  will  always  be  the  field  of  most  difficult  suv* 
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gical  maneuvers,  whose  tumors  are  more  frequently  mar 
lignant  and  their  cure  impossible;  while  the  lower  pro- 
vides the  opportunities  for  brilliant  recoveries  to  the 
beginner.  This  truism  is. magnified  in  the  right  hypo- 
chondrium,  because  of  the  important  glands,  ducts  and 
vessels  therein  contained. 

Neoplasms  or  inflammatory  products  in  the  pelvis 
have  fixed  walls  for  their  protection,  with  only  slight 
disturbance  from  excretory  functions,  while  pathologic 
changes  in  the  proximity  of  the  chest  wall  are  subject 
to  continued  irritation  due  to  respiratory  movements,  as 
well  as  pressure  from  the  almost  continual  variation  of 
body  posture. 

Often  the  resulting  exudates  and  adhesions  of  salpin- 
gitis are  painless,  while  adhesions  from  an'  old  or  new 
pleuritis  give  rise  to  stabbing  pain  from  movements,  like 
sneezing,  coughing  or  muscular  effort. 

Any  maneuver  separating  the  adhesions  would  be  of 
great  benefit.  Similar  results  obtain  when  the  lesion  is 
immediately  below  the  diaphragm.  There,  however,  pain 
is  frequently  associated  with  gastrointestinal  disturbance 
and  concomitant  involvement  of  the  liver,  pancreas, 
large  glands,  or  a  movable  kidney.  These  facts  indicate 
a  greater  demand  for  surgical  attention  to  manifesta- 
tions of  disease  here  than  in  the  famous  pelvic  region. 

An  incision  through  the  upper  right  semilunaris  is 
practically  bloodless  and  has,  per  se,  no  mortality,  and 
yet  what  a  field  for  investigation!  Beneath  the  space 
not  larger  than  the  palm  of  one's  hand,  and  with  the 
center  midway  between  the  tenth  rib  and  the  umbilicus, 
we  find  the  gall  bladder^f  hepatic  and  pancreatic  ducts, 
part  of  the  liver  and  kidney,  the  pyloric  end  of  the 
stomach,  part  of  the  duodenum,  colon,  omentum,  mesen- 
tery and  important  vessels.  When  diseased,  many  other 
important  structures  have  occupied  this  space.  Clinic- 
ally, we  are  supposed  to  be  able  to  diagnose  gallstones. 
Thirty  years*  personal  observation,  W.  Mayors  St.  Mary's 
Hospital  reports,  and  postmortem  findings  the  world 
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over,  show  that  they  are  oftener  overlooked  than  found. 
Pancreatic  disease  is  much  more  obscure.  Abscess  of  the 
liver,  or  hydatids,  cancer  of  pylorus,  usually  definitely 
proclaim  their  presence.  There  remain,  however,  many 
inflammatory  and  non-malignant  conditions  which  leave 
vague  contradictory  or  puzzling  symptoms,  following  one 
or  more  acute  attacks  of  various  affections  incident  to 
this  location.  Selecting  only  those  not  benefited  by  drugs 
or  massage,  but  aggravated  by  driving,  riding,  jolting  or 
by  ordinary  manual  labor,  we  have  abundant  reason  for 
exploratory  and  radical  surgery  in  this  region.  The 
arrangement  and  anatomic  support  of  the  upper  ab- 
dominal viscera  are  such  that  the  danger  of  a  hernia 
following  section  of  the  abdominal  wall  here  is  much  less 
than  below  the  umbilicus.  The  same  causes  make 
greater  probability  of  permanent  cure  following  division 
of  adhesions. 

It  has  been  quite  common  to  discourage  any  operation 
in  the  region  of  the  gall  bladder  until  the  surgeon  was 
confident  of  finding  stones.  The  same  may  be  said  of 
operations  looking  to  examination  of  the  kidney.  Pan- 
creatic disorders  and  disease  of  the  blood  vessels  are  free 
from  liability  of  harm  from  such  investigation  through 
an  incision  at  this  point,  or  through  the  linea  alba. 
There  are  many  cases  in  which  a  reasonably  certain 
diagnosis  of  disease  of  the  gall  bladder  is  made,  when  it 
is  not  expected  that  calculi  are  present ;  but  we  may  wish 
to  drain  through  the  kidney  pouch  for  empyema,  or 
chronic  catarrh,  or  examine  for  results  from  trauma. 

When  we  contemplate  the  important  organs  which 
may  be  readily  and  with  great  safety  thoroughly  exam- 
ined through  a  window  in  the  right  hypochondrium,  we 
shall  find  at  least  a  reasonable  excuse  for  the  exploratory 
incision,  which  has  so  often  been  the  open  door  for  relief 
of  undiagnosed  pathology  of  the  lower  abdomen. 

Case  1. — J.  S.,  Kidder,  N.  D.,  farmer,  aged  28,  family  history 
negative.  In  spring  of  1896  had  an  attack  of  vomiting  with 
pain  over  stomach  which  lasted  two  months.  Has  had  severe 
recurrence  each  year,  one  beginning  a  year  ago,  and  has  been 
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constant  since.  Operated  on  May,  1902.  No  gallstones,  but 
vermiform  appendix  inflamed  and  adherent  to  gall  bladder  and 
liver.  Appendix  removed,  adhesions  separated  and  colon  re- 
placed in  normal  position.  Gk>od  recovery  and  present  health 
good. 

Case  2. — G.  F.  P.,  Wilmot,  S.  D.,  senator,  aged  40.  For  two 
years  has  had  "spells"  of  pain  in  right  side  in  hepatic  region. 
When  the  attack  was  severe  the  pain  would  extend  from 
shoulder  to  groin  and  be  attended  with  jaundice.  Present  at- 
tack began  one  month  ago  with  icterus  and  putty-colored 
stools.  Operated  on  Sept.  7,  1002.  No  calculi  in  bladder  or 
ducts.  Evidence  of  local  inflammation  and  adhesions.  Latter 
broken  up.    Uneventful  recovery. 

Case  3. — ^Mrs.  N.  S.,  housewife,  aged  23,  emaciated,  anemic, 
jaundiced  and  neurasthenic.  Had  hepatic  colic  three  years  ago, 
passed  stone;  several  attacks  since;  last  three  weeks  ago.  Pa- 
tient constipated,  has  clay-colored  stools,  pain  over  gall  blad- 
der, usual  gallstone  symptoms.  Operated  on  at  Asbury  Hos- 
pital March  14,  1001.  Incision  right  of  rectus,  gall  bladder 
found  twisted  and  bent  or  doubled  on  itself.  Covered  with  ad- 
hesions of  omentum  to  gall  bladder  and  liver.  No  stones  pres- 
ent, all  adhesions  divided ;  gall  bladder  liberated,  wound  closed ; 
uneventful  recovery,  icterus  gone.  Crood  health  reported  No- 
vember, 1002. 

Cass  4. — C.  8.  P.,  Estelline,  S.  D.,  male,  farm  owner,  aged 
45,  member  house  of  legislature.  Entered  Asbury  Hospital 
Oct.  14,1901.  Father  died  at  71  of  'Tieart  failure";  mother 
living  and  well;  two  brothers  died  in  infancy;  one  sister  had 
consumption  at  22.  Patient  has  always  been  well  until  some 
time  in  June,  1900,  when  he  had  very  severe  pain  in  right 
hypochondriac  region,  requiring  opiates.  Severe  pain  ceased 
one  month  ago,  leaving  a  sore  spot  to  right  of  ensiform  cartil- 
age. Sept.  1,  1901,  he  had  another  attack,  and  again  October  1. 
Operated  on  Oct  15,  1901.  No  gallstones  in  bladder  or  ducts. 
Extensive  adhesions;  frail-like  mesh  work  extending  widely 
under  lower  surface  of  liver,  extending  to  stomach  covering  in 
gall  bladder  and  intestines.  Have  seen  this  patient  twice  dur- 
ing past  two  years,  has  gained  30  pounds  and  has  had  no  fur- 
ther trouble. 

Case  5. — ^Miss  B.,  Drayton,  N.  D.,  student,  aged  19.  Family 
history  good.  Present  illness  began  four  years  ago  with  pain 
in  right  side.  No  tenderness  until  last  year,  when  point  of 
pain  located  between  crest  of  ilium  and  lower  rib.  Patient 
neurotic  and  has  lost  much  flesh  the  last  six  months.  Operated 
on  at  Asbury  Hospital  April  5,  1902.  Incision  in  upper  right 
semilunaris,  foimd  omentum  massed  in  right  side  with  evi- 
dence of  inflanunation  extending  from  colon  to  liver.  Coils  of 
intestine  and  omentum  adherent  to  right  mural  peritoneum. 
No  stones  in  gall  bladder.  Appendix  removed.  Patient  had 
peritonitis  for  two  weeks  and  convalesced  slowly.     A  week 
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later  had  an  attack  of  dyspnea,  feeble  pulse,  lividity  and  was 
evidently  near  dying.  Had  dilated  heart.  Recovered  in  two 
weeks,  so  as  to  be  able  to  return  hcHne.  Returned  to  hospital 
Nov.  1,  1902,  with  pain  in  right  ovarian  region.  Has  gained 
40  pounds  in  flesh  and  has  bright,  rosy  cheeks.  Was  put 
under  local  treatanent  of  douche  and  external  massage  for  two 
weeks  with  no  benefit  Operated  on  November  16,  removing 
left  ovarian  cyst  three  inches  in  diameter,  also  removed  right 
tube  for  extensive  salpingitis.  Is  about  the  hospital,  com- 
plains of  neuralgic  pains  in  various  parts  of  the  body. 

This  group  of  cases  simply  shows  benefits  from  so- 
called  liver  cases  which  drugs  and  diet  did  not  help. 
Case  3  is  evidence  that  gallstones  may  be  expelled  by 
way  of  the  bile  ducts  and  leave  more  pathology  behind 
than  their  presence  manifested. 

In  Case  4^  although  the  appendix  was  involved,  the 
condition  and  symptoms  warranted  the  conclusions  that 
the  pathologic  conditions  began  at  the  gall  bladder  and 
a  general  peritonitis  followed,  finally  involving  the 
pelvic  organs.  Had  this  case  been  explored  four  years 
earlier,  I  have  no  doubt  the  ovaries  could  have  escaped 
disease  and  removal. 

DISCUSSION 

ON  PAPERS  OF  DBS.  DAVIS  Ain>  DUN8M00B. 

Db.  William  J.  Mayo,  Rochester,  Minn. — ^Dr.  Dunsmoor  has 
called  our  attention  to  the  necessity  of  frequent  operation 
in  the  region  of  the  gall  bladder.  Let  us  not  forget  that 
there  are  two  kinds  of  diagnoses;  one  that  is  exact,  in  which 
we  know  what  we  are  going  to  do,  and  the  other  a  diagnosis, 
which  must  be  very  commonly  made,  in  which  we  can  not  say 
exactly  what  the  condition  is,  but  in  which  we  do  know  that 
a  condition  exists  which  can  probably  be  relieved  only  by 
surgical  interference  and,  therefore,  a  diagnosis  that  would 
necessitate  surgical  interference  need  not  necessarily  carry 
with  it  an  accurate  diagnosis  of  the  condition  that  we  expect 
to  find. 

I  am  most  heartily  in  sympathy  with  the  general  idea  of  the 
paper  by  Dr.  Davis  that  the  gall  bladder  should  be  removed,  if 
we  can  do  so  safely.  But  we  can  not  always  do  this.  These 
people  are  sometimes  very  fleshy,  and  possibly  have  degenera- 
tive lesions,  which  may  be  at  an  advanced  stage.  Therefore, 
it  is  wise  to  study  up  the  causes  that  have  given  us  the  after- 
trouble  in  the  past  following  cholec3r8tostomy,  so  that  we  can 
say  to  ourselves  at  the  operating  table,  this  case  shotdd  have 
the  gall  bladder  removed;  this  case  may  not  need  it.  Some 
time  ago  I  went  over  the  causes  of  death  in  our  series  of  several 
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hundreds  of  operations  on  the  gall  bladder  and  there  was  but 
one  from  peritonitis.  The  danger  of  peritonitis,  if  proper 
gauze  protection  is  employed  during  operation,  is  not  great. 
The  cause  of  death  is  more  frequently  suppression  of  the  liver 
function.  The  liver  has  carried  to  it  certain  infectious  ma- 
terial, and  if  its  action  is  not  good,  that  patient  may  die 
from  suppression  of  the  liver  function,  in  from  forty-eight  to 
seventy-two  hours,  and  this  class  of  cases  constitutes  about 
one-third  of  our  death  rate.  Therefore,  we  must  say  to  our- 
selves, there  is  a  class  of  cases  in  which  there  is  a  certain 
amount  of  increased  danger  attendant  on  the  removal  of  the 
gall  bladder,  and  experience  has  taught  us  that  it  is  not  neces- 
sary. What  class  of  cases  is  it,  then,  that  we  can  say  to  our- 
selves that  it  is  wise  for  us  to  remove  the  gall  bladder?  It 
is  those  cases  in  which  there  is  stone  in  the  cystic  duct  or 
obstruction  of  the  gall  bladder,  for  here  future  trouble  with 
drainage  may  cause  colics  or  fistula.  In  cases  in  which  the 
gall  bladder  is  obstructed  at  the  cystic  duct,  I  think  it  should 
be  removed.  But  if  the  gall  bladder  contains  bile  and  the 
cystic  duct  is  freely  open,  and  one  ties  it,  there  will  possibly 
be  some  deaths  from  suppression  of  the  liver  function;  and, 
therefore,  I  make  it  a  rule,  in  cases  where  the  cystic  duct  is 
freely  open,  where  there  is  bile  in  the  gall  bladder  and  the 
gall  bladder  is  more  or  less  infected,  to  provide  for  drainage 
through  the  cystic  duct,  either  by  doing  a  cholecystostomy  or 
by  amputating  the  fundus  of  the  gall  bladder  and  removing 
the  mucous  membrane  from  the  base.  In  this  way,  the  cystic 
duct  can  be  divided  and  left  open  for  drainage  of  bile  to  the 
surface,  the  outer  coats  of  the  base  forming  a  pouch  into  which 
a  drainage  tube  can  be  securely  fastened  against  the  open 
cystic  duct  and  safely  carry  the  bile  without  leaking.  This 
gives  the  benefit  of  temporary  hepatic  drainage,  with  the 
permanent  effects  of  cholecystectomy. 

Db.  J.  B.  MuBPHT,  Chicago — ^Dr.  Davis  has  stimulated  my 
courage  to  take  out  more  gall  bladders  in  the  future  than  I 
have  in  the  past,  and  I  am  a  coward  in  doing  any  class  of 
surgery  that  I  believe  increases  the  risk  to  the  patient.  All 
the  time,  I  have  been  asking  myself  the  same  questions  that 
Dr.  Mayo  has;  why  should  we  not  have  a  return  of  the  symp- 
toms, if  we  do  not  remove  the  gall  bladder,  and,  indeed,  I 
am  not  sure  that  we  do  not  sometimes  have  a  return  of  the 
symptmns  even  after  the  gall  bladder  has  been  removed.  The 
principal  causes  of  the  return  of  the  symptoms  are  two:  re- 
maining stones  and  affections  of  the  cystic  duct.  Therefore, 
if  these  are  the  two  principal  sources  of  the  return  of  the 
symptoms,  it  means  that  the  symptoms  recur  as  a  result  of 
imperfect  operative  procedure  in  the  first  operation,  and  I 
personally  plead  guilty  that  my  early  operations  were  not  as 
good  as  they  are  now,  and  I  frequently  have  recurrences  even 
now.  Now,  this  brings  us  to  the  consideration  of  the  two  ele- 
ments of  the  primary  operation,  namely:     first,  the  thorough 


Digitized  by 


Google 


88 

examination  of  the  cystic  duct  to  see  if  there  are  any  stones 
remaining,  and  second,  a  careful  examination  and  removal  of 
any  adhesions  which  may  be  on  the  lower  side.  These  two 
elements,  I  believe,  will  contribute  to  the  improvement  of  our 
results  without  increasing  the  risk  to  the  patient.  Personally, 
if  I  could  with  equal  safety  feel  that  the  gall  bladder  could 
be  removed  without  interference  with  the  function  of  the  liver, 
I  would  do  so.  The  mortality  in  these  operations  is  47  per 
cent.  I  do  not  know  of  any  work  in  the  r^on  of  the  gall 
bladder  that  gives  that  percentage,  and  I  am  against  any 
operation  that  reaches  such  a  high  mortality.  Where  infec- 
tion is  present,  and  where  the  infection  has  been  multiplied  for 
weeks,  I  do  not  feel  like  doing  any  more  surgery  than  is  abso- 
lutely necessary  for  drainage. 

In  reference  to  Dr.  Dtmsmoor's  remark  that  we  must  do  more 
work  of  an  exploratory  character  in  the  region  of  the  gall 
bladder,  where  the  symptoms  of  pain  are  absent,  I  think  if 
we  would  follow  out  his  suggestions  in  this  direction  we  would 
receive  very  good  results,  with  very  little  risk  to  the  patient. 

Db.  a.  J.  OcHSNEB,  Chicago— This  condition  of  untreated 
gall  bladder  cases  exists  in  nearly  every  part  of  the  country. 
This  condition  was  impressed  on  my  mind  most  forcibly  by  Dr. 
Mayo  some  years  ago,  when  I  observed  his  many  operations 
for  this  condition.  In  reply  to  my  inquiry  in  regard  to  the 
reason  why  he  obtained,  relatively,  so  many  of  these  cases,  he 
replied  that  he  made  the  diagnosis.  He  did  not  say  this  to 
be  quoted,  and  he  did  not  think  that  I  would  tell  it  to  this 
or  any  other  society,  but  it  is  true  that  we  do  not  make  the 
diagnosis  unless  our  attention  has  been  called  to  the  fact  that 
there  is  a  very  large  number  of  cases  suffering  from  so-called 
gastritis  or  indigestion  due  to  a  condition  of  the  small  intes- 
tines, chronic  appendicitis  or  loose  kidney,  which  are,  in  fact, 
suffering  from  gallstones.  The  difficulty  is  that  we  have 
simply  learned  to  diagnose  gastritis  whenever  there  is  a  pain 
in  the  region  of  the  stomach.  I  believe  that  when  our  attention 
has  been  called  to  this  fact,  as  it  has  by  this  paper  to-day,  we 
are  likely  to  look  for  more  definite  symptoms  before  making 
a  diagnosis  of  gastritis,  and  that  in  these  cases  we  will  investi- 
gate further  and  make  a  diagnosis  of  gall  bladder  trouble. 
In  my  own  case,  I  went  home  and  removed  the  gallstones  from 
the  cases  which  I  had  previously  referred  to  the  internist  to 
treat  for  gastritis,  and  I  have  operated  on  several  hundred 
of  these  cases  since. 

With  regard  to  the  paper  of  Dr.  Davis,  I  would  say  that 
every  surgeon  as  he  increases  his  experience  increases  the  num- 
ber of  cholecystectomies,  because  he  differentiates  between  the 
cases  that  will  get  well  after  simple  cholecystostomy  and  those 
in  which  a  secondary  operation  must  be  performed,  and  with 
our  increasing  experience  we  make  a  very  careful  and  thorough 
examination  of  the  case  after  the  abdomen  is  opened.  The 
diagnosis  that  we  can  make  before  the  abdomen  is  opened  is 
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only  sufficient  to  indicate  that  an  abdominal  operation  should 
be  done.  But  the  accurate  diagnosis  must  be  made  after  the 
abdomen  is  opened,  and  the  various  steps  which  Dr.  Murphy 
has  described  must  be  followed.  The  common  duct,  the  cystic 
duct  and  the  gall  bladder  should  be  carefully  examined.  If 
the  cystic  duct  is  obstructed  either  from  the  presence  of  stone 
or  of  cicatricial  tissue,  and  the  patient's  condition  is  sufficiently 
good,  then  our  experience  teaches  us  that  the  gall  bladder 
should  be  excised.  I  believe  it  is  better  for  the  patient  and  the 
surgeon  to  make  a  cholecystostomy  at  the  time  of  the  primary 
operation  in  patients  with  little  strength,  because  he  will 
recover,  and  will  be  comparatively  normal  until  later,  when  it 
is  safe  to  make  a  secondary  cholecystectomy.  I  agree  fully 
with  all  that  Dr.  Davis  has  said  in  regard  to  gall  bladder 
surgery. 

Db.  Williau  D.  Hamilton,  Columbus,  Ohio—About  two 
years  ago,  while  in  England,  I  went  to  Leeds  and  saw  work, 
especially  choledochotomies,  done  by  A.  W.  Mayo  Robson, 
whose  great  skill  in  the  surgery  of  the  upper  abdomen  can  not 
be  disputed,  he  having  done  with  an  amazingly  small  mortality 
about  one  thousand  operations  in  this  r^on.  I  should  have 
been  very  grateful  had  any  of  the  essayists  this  afternoon 
thrown  further  light  on  how  to  do  these  things. 

Any  man  who  undertakes  operations  in  the  gall  bladder 
region  must  be  prepared  to  incise  the  gall  bladder  or  cystic  or 
comon  duct  or  duodenum,  if  required,  for  clearing  any  por- 
tion of  the  biliary  passages. 

I  got  from  Dr.  Robson  the  idea  that  it  is  only  when  the  gall 
bladder  is  pathologically  spoiled,  so  that  it  can  no  longer  with 
safety  be  retained  or  used  for  drainage,  that  he  removes  it.  A 
pad  is  put  under  the  patient's  back,  1 8x6x3  V^  inches,  and  under 
the  liver  line.  The  effect  is  to  raise  the  spine,  liver  and  bile 
ducts,  bringing  them  nearer  to  the  surface.  The  right  rectus 
muscle  is  split  in  its  middle  from  the  level  of  the  gall  bladder 
upward,  instead  of  downward,  as  was  formerly  done,  and  I 
want  to  emphasize  this  point.  If  necessary,  he  carries  the 
incision  clear  up  to  the  interval  between  the  ensiform  cartil- 
age and  right  costal  margin  as  far  as  possible.  This  exposes 
freely  the  upper  surface  of  the  liver.  The  liver  can  then  be 
drawn  downward  and  forward  with  the  gall  bladder  in  one 
hand  of  the  assistant,  while  his  left  hand  retracts  the  edge 
of  the  incision,  and  contiguous  organs,  thus  displaying  the 
cystic  and  common  ducts  from  the  top  of  the  gall  bladder  to 
the  duodenum  in  a  straight  line,  provided  adhesions  have  been 
already  freed.  One  can  thus  easily  open  the  common  bile  duct, 
clear  it  and  stitch  it  without  needle  forceps,  a  method  which 
I  have  successfully  used. 

Db.  B.  B.  Davis,  Omaha — ^The  question  that  has  been  dwelt 
on  considerably  in  the  discussion  seems  to  be  the  danger  of 
doing  a  cholecystectomy,  when  we  must  jeopardize  the  life  of 
our  patient  in  doing  so.    I  attempted  in  my  paper  to  throw 
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out  this  suggestion,  that  if  the  condition  of  the  patient  were 
such,  or  the  surrounding  conditions  such  as  to  make  the  re- 
moval of  the  gall  bladder  not  an  ideal  operation,  or  to  render 
it  dangerous,  then  I  would  at  first  resort  to  the  correction  of 
the  trouble,  and  later  I  would  do  a  more  radical  operation, 
if  necessary.  I  feel  that  this  is  very  important.  There  are 
many  cases  which  come  to  operation  which  are  absolutely  un- 
able to  bear  a  severe  procedure.  In  regard  to  the  point  made 
by  the  last  gentlemen,  I  do  feel  that  if  all  the  cases  of 
gallstones  were  operated  on  very  early  it  would  give  rise 
to  a  complete  cure  in  every  case,  and  cholecystectomy  would 
probably  answer  the  purpose,  but  in  my  experience  it  seems 
to  me  that  at  least  nine-tenths  of  the  cases  have  been  compli- 
cated. I  have  had  a  great  many  where  there  was  obstruction 
of  the  cystic  duct.  I  have  found  stone  in  the  cystic  duct.  I 
have  found  a  great  mass  of  adhesions.  I  have  found  a  very 
greatly  contracted  gall  bladder;  frequently  with  very  thick  and 
friable  walls,  absolutely  useless  and  detrimental  to  the  recovery 
of  the  patient.  It  seems  to  me  in  these  cases  that  it  is  abso- 
lutely necessary  to  have  the  bladder  removed,  in  order  that 
the  patient  may  get  well.  Fortunately  in  these  cases  the  gall 
bladder  is  completely  shut  off  from  biliary  circulation.  Of 
course,  in  these  cases  the  only  method  is  the  removal  of  the 
gall  bladder.  To  my  mind  the  cases  which  will  not  demand 
cholecystectomy  are  the  simple  early  cases,  and  the  cases  which 
really  need  cholecystectomy  in  order  to  make  a  complete  cure 
are  those  complicated  cases  which  we  hope  in  the  future  will 
not  be  so  conunon  as  they  have  been  in  the  past. 

Db.  F.  a.  Dunsuoob,  Minneapolis — No  man  should  attempt 
to  do  an  exploratory  operation  on  the  gall  bladder  unless  he 
is  thoroughly  competent  to  do  any  operation  that  he  may  find 
the  condition  demands  when  he  opens  the  abdomen.  If  he  is 
not  able  to  do  this,  he  should  not  explore,  but  should  let  some- 
body else  do  so  who  is  qualified  to  meet  the  many  emergencies 
of  gall  bladder  work.  I  wish  to  say  in  regard  to  the  gall  blad- 
der's mistaken  function,  that  it  is  not  always  the  place  where 
the  gallstones  are  formed.  I  have  found  plenty  of  gallstones 
that  were  not  in  the  gall  bladder.  I  don't  mean  in  the  cystic 
duct,  nor  in  th»  conunon  duct,  but  in  the  substance  of  the 
liver.  I  recall  two  cases  in  which  there  were  numerous  gall- 
stones scattered  throughout  the  substance  of  the  liver,  one 
associated  with  hepatic  abscess,  both  with  icterus. 
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CONTRIBUTION  TO   THE  SURGERY  OP 
GASTRIC  ULCER. 


VAN  BUREN  KNOTT,  M.D. 

SIOUX    CITY,    IOWA. 


The  literature  on  the  surgical  treatment  of  ulcer  of  the 
stomach  has,  during  the  last  few  years,  grown  to  vast 
proportions  and  the  subject  has  been  most  ably  and  thor- 
oughly presented.  It  is  not  my  intention  to  attempt 
a  r6sum6  of  this  literature,  nor  to  take  up  the  subject 
of  gastric  ulcer  in  detail. 

There  is,  however,  one  of  the  frequent  complications 
or  sequelae  of  chronic  ulcer  of  the  stomach  which  my 
experience  indicates  will  bear  still  further  discussion 
than  it  has  been  generally  accorded.  I  refer  to  adhesions 
of  the  stomach  to  a  neighboring  viscus  or  the  abdominal 
wall,  and  this  paper  will  be  confined  to  a  brief  con- 
sideration of  the  symtomology,  diagnosis  and  treatment 
of  this  condition. 

Enough  has  been  said  and  written  concerning  the 
surgical  treatment  of  alarming  hemorrhage,  perforation 
and  dilatation  of  the  stomach  resulting  from  ulceration 
of  the  organ,  to  establish  quite  firmly  good  and  suflScient 
rules  for  guidance  as  to  our  management  of  these  danger- 
ous and  distressing  complications  and  we  find  these 
rules  very  generally  accepted  and  applied. 

The  adhesion  of  the  stomach  to  a  neighboring  organ 
or  to  the  abdominal  wall  may  occasion  symptoms  quite 
as  distressing  as  those  due  to  pyloric  stenosis  and  in 
many  instances  really  jeopardize  the  life  of  the  patient. 

It  is  the  purpose  of  this  article  to  consider  only  those 
cases  of  adhesion  the  result  of  gastric  ulcer.    That  the 
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condition  may  be  set  up  by  extension  of  the  inflammatory 
process  from  an  adjacent  viscus  as  the  pancreas  or  the 
gall  bladder  is  true  and  the  symptoms  and  indications 
for  treatment  are  very  similar. 

Perigastric  adhesions  as  sequelae  of  gastric  ulcer  are 
due  to  the  gradual  involvement  of  the  serous  coat,  by  the 
extension  of  the  ulcerative  process,  with  a  localized  peri- 
tonitis as  the  result  which  secures  the  adhesion  of  the 
infected  area  to  that  organ  or  organs  with  which  it 
comes  in  contact.  In  226  cases  of  chronic  ulcer  of  the 
stomach,  collected  by  Fenwick,  postmortem  examina- 
tion revealed  the  presence  of  adhesions  in  96,  or  42.5 
per  cent. 

In  123  cases  of  ulcer  with  adhesions,  collected  by  the 
same  authority,  the  pancreas  was  involved  in  49,  the 
liver  in  23,  the  liver  and  pancreas  in  10,  the  colon  in  7, 
the  liver  and  colon  in  4,  the  spleen  in  2,  the  mesentery 
in  3,  and  three  or  more  organs,  including,  in  addition 
to  the  above,  the  omentum,  diaphragm,  abdominal  wall 
and  kidney,  in  15.  I  shall  not  attempt  to  discuss  the 
cases  where  perforation  has  occurred  with  a  resulting 
localized  abscess,  as  the  symptoms  of  this  condition  are 
usually  acute,  the  septic  predominating  over  those  of 
disturbed  function. 

It  is  thus  readily  seen  that  the  formation  of  adhesions 
between  the  stomach  and  the  other  abdominal  organs 
is  of  such  frequent  occurrence  in  cases  of  chronic  ulcer 
as  to  vest  the  subject  with  considerable  importance. 

The  distribution  of  these  adhesions  is  readily  under- 
stood from  the  fact  that  about  80  per  cent,  of  all  gastric 
ulcers  are  situated  on  the  posterior  surface  of  the  stomach 
or  at  the  pylorus. 

This,  of  course,  brings  the  larger  number  more  or 
less  intimately  in  contact  with  the  liver  and  pancreas 
and  it  is  to  one  or  more  of  these  organs  that  we  find 
the  adhesion  has  most  frequently  occurred.  As  would 
be  expected,  the  next  most  common  point  for  their 
formation  is  the  transverse  colon.     Adhesions  to  the 
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abdominal  wall,  mesentery,  spleen  and  kidney  are  rela- 
tively uncommon. 

The  area  of  the  stomach  wall  involved  in  the  inflam- 
matory process  and  the  density  of  the  resulting  adhesion 
or  adhesions  are  subject  to  wide  variation.  Wc  may 
find  a  small  surface  only  which  has  become  so  fixed,  with 
a  resulting  conical  prolongation  of  the  stomach  in  that 
direction  or  the  amount  adherent  may  be  as  large  as  the 
hand.  Indeed,  in  those  rare  cases  of  plastic  perigastritis 
the  entire  surface  of  the  organ  may  be  involved  in  the 
inflammatory  process  and  by  general  widespread  ad- 
hesions which  so  compress  its  walls  and  diminish  its 
size  as  to  practically  put  it  out  of  commission.  The 
adhesions  may  be,  and  usually  are,  very  dense  or,  in  a 
few  instances,  easily  separable.  In  cases  where  they 
have  been  present  for  a  long  time  and  the  area  of  the 
serosa  involved  is  small,  they  may  have  lengthened  out 
into  long  peritoneal  bands,  much  resembling  those  found 
after  ventro-suspension  of  the  uterus.  In  such  cases  the 
normal  mobility  of  the  stomach  may  have  been  restored 
and  the  anno3ring  symptoms  spontaneously  disappear. 

SYMPTOMS. 

The  symptoms  due  to  perigastric  adhesions  are  often 
very  distressing  and  too  frequently  misinterpreted.  In 
the  milder  cases,  where  the  area  of  the  stomach  wall 
involved  is  small  and  the  adhesions  are  not  put  much 
on  the  stretch,  there  may  be  present,  but  vague  and 
indefinite,  digestive  symptoms  marked  by  eructations  of 
gas  and  even  fluid,  possibly  pain,  and  a  general  feeling 
of  gastric  unrest. 

The  symptoms,  however,  vary  in  importance  and  in- 
tensity with  the  portion  of  the  stomach  wall  involved 
in  the  adhesions.  If  they  are  at  or  near  the  pylorus 
and  seriously  interfere  with  stomach  drainage,  very  ex- 
treme disturbances  may  result  These  patients  will*  pre- 
sent symptoms  analogous  to  those  accompanying  pyloric 
stenosis,  i.  e.,  dilatation  of  the  stomach,  eructation  of 
gas  and  fluid  and  vomiting,  which,  in  milder  cases,  may 
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occur  irreguarly,  but  in  the  more  severe  class  soon  fol- 
lows the  ingestion  of  food  and  may  be  so  frequent  and 
excessive  as  to  seriously  endanger  life  through  mal- 
nutrition. 

Pain  is  usually  present  in  these  cases  and  in  those 
subject  to  frequent  vomiting  is  often  most  intense  and 
distr^sing.  These  patients  present  signs  of  digestive  dis- 
turbances that  are  more  or  less  constant  and  can  not  be 
relieved  by  ordinary  methods  of  treatment^  diet,  regula- 
tion of  mode  of  living,  etc.,  and  in  those  in  whom  the 
functional  activity  of  the  stomach  is  seriously  impaired 
by  the  adhesions  we  find  a  progressive  loss  of  weight, 
even  extreme  emaciation,  and  graduaUy  increasing  weak- 
ness, terminating  in  death  from  starvation  and  exhaus- 
tion. 

DIAGNOSIS. 

The  diagnosis  of  perigastric  adhesions,  while  pre- 
senting many  difficulties,  should  be  more  frequently 
made,  and  in  some  cases  is  comparatively  easy.  Prob- 
ably those  cases  will  be  more  easily  recognized  where  the 
adhesion  has  formed  with  the  anterior  abdominal  wall. 
If  the  portion  of  the  stomach  wall  involved  is  at  a 
point  remote  from  the  pylorus  the  functional  disturb- 
ance will  be  slight  and  marked  chiefly  by  pain  while 
the  stomach  digestion  is  at  its  height.  Pressure  over 
this  region  will  elicit  tenderness  more  or  less  sharply 
localized,  which  subsequent  examinations  will  show  to 
be  constant  at  this  point.  In  some  patients  with  thin 
abdominal  walls  an  area  of  thickening  or  induration 
may  be  made  out. 

When  the  pyloric  end  of  the  stomach  participates  in 
the  adhesion  the  symptoms  are  usually  very  pronounced 
and  may  closely  resemble  those  of  pyloric  stenosis.  In 
other  words,  they  are  those  resulting  from  dilatation 
of  the  stomach.  In  these  patients  the  distress  is  most 
marked  at  a  time  corresponding  to  the  last  stage  of  gas- 
tric digestion.  Pain  appears  at  this  time,  which  may 
soon  disappear  or  may  last  for  hours,  and  is  found  to 
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exist  in  the  right  hypochondriac  region.  During  the 
parozjem  the  patient  can  bear  no  pressure  at  this  point, 
and  I  have  known  instances  where  the  clothing  about 
the  upper  abdomen,  corset,  waist  bands,  etc.,  was  habit- 
ually removed  or  loosened  soon  after  eating  to  secure 
relief  from  pressure.  Vomiting  in  these  cases  is  an  al- 
most constant  symptom  and  may  become  so  constant 
as  to  actually  threaten  the  sufEerer^s  life,  as  is  illustrated 
in  Case  1.  As  time  elapses  and  the  dilatation  of  the 
stomach  increases,  owing  to  impaired  drainage,  the 
classical  symptoms  of  that  condition,  which  need  not  be 
described  to  you,  become  more  and  more  pronounced 
until  the  condition  of  the  sufferer  is  really  pitiable. 
Palpation  may  in  these  also  reveal,  at  the  point  of 
greatest  tenderness,  an  area  of  induration.  This  indura- 
tion may  be  marked  and  easily  felt,  as  in  Case  1,  or  it 
may  be  very  indistinct  or  not  demonstrable  at  all. 

In  those  cases  where  the  adhesion  exists  between  the 
lesser  curvature  and  the  under  surface  of  the  left  lobe 
of  the  liver  the  symptoms  are  described  by  Fenwick 
as  follows : 

The  chief  result  of  the  adhesion  Is  to  prevent  the  downward 
displacement  and  forward  rotation  of  the  stomach  which  nor- 
mally follow  the  ingestion  of  food  and  to  impede  the  contrac- 
tions of  its  longitudinal  and  circular  muscular  fibers.  This 
interference  with  the  motorial  functions  of  the  organ  is  prob- 
ably responsible  for  the  sense  of  fulness  and  discomfort  after 
meals,  of  which  complaint  is  so  often  made,  and  for  the  flatu- 
lence and  acidity  which  ensue  from  the  use  of  those  articles 
of  diet  that  are  difficult  of  solution  or  are  prone  to  imdergo 
fermentation. 

It  is  also  to  be  observed  that  in  many  cases  of  this  description 
the  patient  experiences  a  constant  dragging  pain  in  the  epi- 
gastrium or  right  side  of  the  chest,  whenever  he  indulges  in 
physical  exertion  after  meals  or  suffers  from  anxiety  or  excite- 
ment. The  fact  that  rest  in  the  recumbent  posture  or  the 
application  of  an  elastic  belt  to  support  the  stomach  affords 
relief  appears  to  indicate  that  the  pain  is  due  to  a  mechanical 
strain  on  the  adhesions  caused  by  the  weight  of  the  organ  or 
by  violent  contractions  of  its  walls. 

In  Case  3  of  the  series  here  reported  the  patient,  who 
was  a  carpet  layer,  noticed  that  the  pain  and  discomfort 
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was  much  augmented  whenever  he  got  down  on  his 
hands  and  knees  to  drive  tacks  in  a  carpet,  and  he  had 
to  give  up  this  kind  of  work.  The  operation  revealed 
the  lesser  curvature  of  the  stomach  adherent  to  the 
under  surface  of  the  left  lobe  of  the  liver,  and  it  may 
readily  be  seen  that  the  position  above  described  would 
increase  the  dragging  on  the  fixed  point.  I  have  since 
employed  this  posture  as  a  routine  measure  in  the  exam- 
ination of  patients  suspected  of  having  perigastric  ad- 
hesions and  it  has  proven  of  considerable  value  as  a 
diagnostic  aid.  If  the  adhesion  is  to  the  anterior  ab- 
dominal wall,  on  the  patient's  assuming  the  hands  and 
knees  position  the  pain  and  sense  of  dragging  will  be 
relieved.  If  the  adhesion  exists  between  the  stomach 
and  the  liver  or  pancreas  these  symptoms  are  much 
augmented. 

An  adhesion  existing  between  the  pylorus  and  the  liver 
presents  symptoms  closely  resembling  those  described 
when  discussing  the  adhesion  of  the  pyloric  end  of  the 
stomach  to  the  abdominal  wall.  Dilatation,  with  its 
distressing  symptom  complex,  appears  early  and  the 
functional  disturbance  steadily  increases.  In  these  cases 
the  pain  is  a  most  variable  symptom  as  to  location.  In 
Case  2  the  patient  complained  of  almost  constant  pain 
immediately  imder  the  right  nipple.  The  pain  may  be 
most  prominent  immediately  under  the  ribs  on  the 
right  side  of  the  chest,  radiating  from  this  locality  to 
the  right  infrascapular  region.  Deep  pressure  over  the 
right  hypochondrium  will  usually  reveal  an  area  of  much 
tenderness. 

If,  as  frequently  occurs,  the  pyloric  end  of  the  stomach 
is  adherent  to  the  gall  bladder,  interfering  by  traction 
on  that  viscus  or  its  ducts  with  drainage,  we  may  have 
added  to  the  symptoms  above  mentioned  those  common 
to  disturbance  of  gall-bladder  function.  Indeed,  the 
signs  may  point  more  emphatically  towards  gall-bladder 
disease  than  to  gastric  disturbance,  as  in  Case  4,  when 
a  diagnosis  of  cholecystitis  having  been  made,  the  opera- 
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tion  revealed  an  adhesion  between  the  pylorus  and  the 
gall  bladder  due  to  a  chronic  gastric  ulcer,  the  separation 
of  which  without  opening  the  gall  bladder  was  followed 
by  complete  subsidence  of  the  troublesome  symptoms. 

In  very  thin  patients  it  may  be  possible  by  palpation 
to  feel  a  hardened  area  over  the  right  lobe  of  the  liver 
if  it  projects,  as  it  frequently  does  in  such  cases,  below 
the  ribs. 

Adhesions  occurring  between  the  stomach  and  colon 
owing  to  the  mobility  of  the  structures  involved,  may 
occasion  few  troublesome  symptoms.  If  the  pylorus 
should  be  concerned  in  the  adhesion  to  the  extent  of 
interference  with  stomach  drainage  the  usual  signs  of 
that  condition  would  be  manifest. 

I  have  seen  but  one  case  of  adhesion  of  the  stomach 
to  the  colon,  and  in  that  instance  the  patient  complained 
more  of  symptoms  referable  to  the  bowel  than  to  the 
stomach.  Operation  in  this  instance,  Case  6,  revealed 
an  adhesion  between  the  greater  curvature  and  the  trans- 
verse colon  which,  when  the  stomach  was  empty,  exer- 
cised sufiBcient  traction  on  the  colon  to  produce  marked 
kinking. 

The  diagnosis  of  adhesions  between  the  stomach  and 
the  pancreas  presents  many  difficulties  and  may  usually 
be  only  surmised  by  the  existence  of  the  general  symp- 
toms of  such  adhesions  and  the  acceleration  of  pain  and 
functional  disturbance  when  the  patient  assumes  the 
hands  and  knees  or  knee  chest  posture,  which  will  in- 
crease the  dragging  as  the  stomach  pulls  on  the  fixed 
point. 

In  patients  suspected  of  having  perigastric  adhesions 
the  following  considerations  are  of  value: 

1.  The  persistence  pf  troublesome  symptoms  despite 
careful  dietetic  and  hygienic  regulations. 

2.  Previous  history  pointing  to  chronic  ulcer  of  the 
stomach. 

3.  Evidence  pointing  to  the  occurrence  of  a  localized 
peritonitis  during  the  ulcerative  period. 
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4.  The  fact  that  change  of  poBtnre  may  greatly  modify 
the  pain.  The  hands  and  knees  position  increasing  the 
distress  in  adhesions  to  the  liver  and  pancreas  and  re- 
lieving that  due  to  adhesion  to  the  abdominal  wall. 
The  recumbent  posture  relieving  that  due  to  adhesion 
to  the  liver  and  pancreas  and  increasing  it  in  adhesion 
to  the  abdominal  wall. 

5.  Tight  bandaging  may  ease  the  distressing  symp- 
toms^ by  relieving  tension  of  the  adherent  surfaces. 

6.  The  presence  of  a  more  or  less  fixed  point  of 
tenderness. 

7.  The  detection  of  an  area  of  increased  resistance 
or  induration. 

8.  The  employment  of  artificial  distension  of  the 
stomach  for  purposes  of  examination.  This  will  in  some 
cases  reveal  more  or  less  distortion  of  the  organ  and 
may^  in  cases  of  adhesion  of  the  liver^  render  the  ad- 
herent area  more  accessible  to  palpation.  For  this  pur- 
pose the  method  advocated  by  Mayo,  who  uses  the 
stomach  tube  and  the  bulb  of  a  Davidson  syringe,  in- 
flating the  stomach  with  air,  will  be  found  most  satis- 
factory. 

9.  The  symptoms  and  physical  signs  of  gastric  dilata- 
tion which,  when  due  to  perigastric  adhesions,  come  on 
more  suddenly  and  are  accompanied  by  more  pain  than 
when  occasioned  by  cicatrization. 

The  treatment  of  perigastric  adhesions  must  be  sur- 
gical if  permanent  relief  is  hoped  for. 

It  is  true  that  in  many  cases  where  the  adherent  area 
is  large  and  the  adhesions  very  dense,  as  is  frequently 
the  case  when  the  liver  and  pancreas  are  involved,  even 
surgery  is  unable  to  offer  relief,  but  when  the  adhesion 
between  the  stomach  and  the  liver  is  not  too  extensive 
it  may  be  separated  and  the  patient  cured.  Adhesions 
to  the  pancreas,  though  presenting  many  difficulties  to 
operative  interference,  may,  in  some  instances,  be  suc- 
cessfully separated.  In  those  cases  where  the  pylorus 
is  adherent  to  the  liver,  gall  bladder  or  abdominal  wall. 
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or  where  the  adhesion  exists  between  the  stomach  and  the 
colon,  brilliant  results  may  be  secured  by  surgical  treat- 
ment. 

As  the  condition  of  many  of  these  patients  is  de- 
plorable, an  exploratory  laparotomy  should  be  made 
unless  the  symptoms  point  unmistakably  to  the  existence 
of  adhesions  so  extensive  that  their  separation  is  out 
of  the  question.  Operation  in  any  of  these  cases  will,  of 
necessity^  be  often  of  an  exploratory  nature,  as  an  exact 
diagnosis  of  the  condition  is  usually  impossible.  If, 
when  the  abdomen  is  opened,  the  case  is  found  to  be  in- 
operable, so  far  as  the  separation  of  the  adhesions  is 
concerned,  some  relief  may  be  afforded  by  making  a 
gastroenterostomy  at  the  most  dependent  portion  of  the 
stomach.  If  it  is  decided  ti^at  the  adherent  surfaces 
may  be  separated  safely,  this  is  done  in  the  usual  manner. 
If,  during  the  separation  of  the  adhesions,  the  wall  of 
the  stomach  or  the  adherent  hollow  viscus  has  been 
weakened  it  must  be  infolded  with  Lembert  sutures.  If 
the  separation  leaves  large  raw  surfaces  the  danger  of 
adhesions  again  forming  may  be  lessened  by  covering 
these  areas  with  omentum  or  Cargile  membrane.  If 
dilatation  of  the  stomach  is  present  a  gastroenterostomy 
should  be  made  whether  the  adhesions  are  divided  or  not. 
Frequently  the  operation  may  present  many  difficulties 
and  again  it  may  be  extremely  simple.  It  has,  in  my 
experience,  proven,  on  the  whole,  a  very  satisfactory 
procedure  to  patient  and  surgeon  alike,  in  evidence  of 
which  statement  I  submit  brief  histories  of  seven  cases. 

These  are  all  cases  of  perigastric  adhesions  due  to 
chronic  ulcer. 

I  have  not  included  in  this  report  those  cases  so  fre- 
quently encoimtered  of  adhesion  between  the  stomach 
and  an  inflamed  gall  bladder,  where  the  gall-bladder 
symptoms  predominate,  except  in  one  instance  where 
the  diagnosis  of  gallstones  was  made  and  an  adhesion 
between  the  stomach  and  an  otherwise  healthy  gall 
bladder  was  found. 


Digitized  by 


Google 


100 

Case  1. — E.  J^  a  female,  aged  32  years.  She  complained  of 
very  acute  abdominal  pain  coming  on  soon  after  eating,  which 
was  frequently  attended  with  vomiting.  Coughing,  sneedng, 
etc,  were  attended  by  the  most  excruciating  pain.  She  had 
been  constantly  under  treatment  for  one  year,  her  ailment 
being  diagnosed  as  dyspepsia,  and  was  almost  discouraged 
concerning  her  condition.  Owing  to  the  difficulty  with  which 
food  was  retained  in  the  stomach,  she  was  extremely  emaciated. 
An  examination  of  the  abdomen  revealed,  on  palpation,  a  tender 
indurated  spot  about  one-half  inch  above  and  the  same  dis- 
tance to  the  left  of  the  umbilicus.  This,  together  with  the 
symptoms  above  enumerated,  led  to  the  diagnosis  of  an  ad- 
hesion between  the  stomach  and  the  abdominal  wall,  with, 
possibly,  the  formation  of  an  abscess.  The  abdomen  was 
opened  and  the  adhesion  existing  between  the  anterior 
surface  of  the  stomach  and  the  abdominal  wall  was  readily 
found. 

This  was  separated  without  difficulty.  No  pus  was  preset 
and  the  stomach  wall  at  this  point  was  foimd  to  be  intact, 
the  ulcer  having  apparently  healed. 

The  ulcerated  area,  however,  was  folded  in  and  retained  by 
close  suturing.  The  troublesome  symptoms  immediately  dis- 
appeared and,  fifteen  months  after  operation,  had  not  recurred. 
The  patient  rapidly  regained  her  lost  weight,  and  has  since 
been  in  perfect  health. 

Case  2. — Male,  aged  24.  Had  been  treated  three  years  for 
gradually  increasing  symptoms  of  digestive  disturbance.  These 
at  first  consisted  of  an  imcomfortable  sense  of  fulness  after 
eating,  which  persisted  for  some  time.  Soon  he  was  troubled 
with  eructation  of  gas  and  fluid  and  then  with  frequent  vomit- 
ing, which  would  appear  an  hour  after  eating.  No  history 
pointing  unmistakably  to  ulcer  of  the  stomach,  but  at  one  time 
had  been  quite  sick  for  two  weeks  with  symptoms  of  peritonitis. 
At  the  present  time  all  symptoms  are  much  aggravated.  Soon 
after  taking  food  he  has  severe  pain  in  left  side  which  seems 
more  intense  under  right  nipple.  Vomiting  soon  follows  and  after 
emptying  the  stomach  the  distress  gradually  subsides.  Has  lost 
much  weight  and  is  very  much  concerned  as  to  his  condition. 
Is  ravenously  hungry,  yet  fears  to  eat.  Examination  reveals  a 
very  tender  spot  just  to  the  right  of  the  median  line  imder  free 
edge  of  ribs.  At  this  point  an  obscure  sense  of  increased  re- 
sistance is  made  out  by  deep  palpation.  Distension  of  the 
stomach  with  air  (Mayo's  method)  brings  on  at  once  all  the 
symptoms  of  pain  and  gastric  distress  and  reveals  the  fact 
that  the  organ  is  much  dilated,  the  lower  border  being  two 
inches  below  the  umbilicus. 

The  tender  spot  above  referred  to  is  now  so  sore  that  he 
can  scarcely  bear  the  slightest  pressure  on  it.  The  history, 
together  wjth  ^the  ^physical  signs,  led  to  the  provisional  diag- 
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nosis  of  adhesions  existing  between  the  pyloric  end  of  the 
stomach  and  the  liver  and  laparotomy  was  advised. 

At  the  operation  the  pylorus  was  found  firmly  adherent 
to  the  right  lobe  of  the  liver^  about  one  square  inch  of  tissue 
being  involved  in  the  adhesion.  Separation  of  the  tissue  was 
effected  without  difficulty  and  an  anterior  gastroenterostomy 
made  at  the  most  dependent  part  of  the  stomach. 

The  raw  surface  of  the  pylorus  was  covered  with  omentum. 
Relief  from  all  troublesome  symptoms  was  immediate  and 
complete,  the  young  man  rapidly  regaining  his  former  weight 
and  strength. 

Case  3. — ^Male,  aged  37.  History  pointing  to  existence  of 
gastric  ulcer  six  years  before.  For  the  last  few  months  he  had 
pain  after  eating,  eructations  of  gas  and  finally  vomiting,  which 
now  occurs  several  times  daily.  Has  lost  weight  and  strength 
and  had  to  abandon  his  vocation,  that  of  carpet  laying,  as  the 
hands  and  knees  posture  assumed  by  him  at  his  work  greatly 
increased  the  pain.  Examination  revealed  a  very  tender  area 
exactly  in  the  median  line  and  just  at  the  end  of  the  sternum. 
Says  that  he  vomits  a  few  minutes  after  taking  food,  fre- 
quently ejecting  all  that  he  has  eaten.  Is  very  despondent 
and  threatens  suicide  unless  relieved.  On  taking  the  hands 
and  knees  position  he  gives  every  evidence  of  suffering  intense 
pain,  which  is  immediately  relieved,  but  not  abolished,  when 
he  lies  on  his  back.  Says  that  at  times  if  he  will  lie  down 
immediately  after  eating  that  the  distressing  symptoms  may 
be  very  much  lessened  in  severity  and  that  he  may  not  vomit 
at  all.  He  refers  the  pain  to  the  entire  upper  abdomen,  and 
says  that  at  its  height  it  extends  across  from  side  to  side 
just  under  the  free  edge  of  the  ribs. 

An  exploratory  laparotomy  revealed  extensive  adhesions  be- 
tween the  lesser  curvature  of  the  stomach  and  the  under  sur- 
face of  the  left  lobe  of  the  liver,  involving  a  surface  about 
two  inches  in  diameter.  These  adhesions  were  separated  with 
great  difficulty  and  several  vessels  required  ligation. 

The  large  raw  surfaces  remaining,  both  on  the  stomach  and 
the  liver,  were  covered  with  Cargile  membrane.  Shock  was 
pronoimced  and  only  overcome  by  most  vigorous  measures. 
To  my  great  gratification  readhesion  of  the  denuded 
surfaces  did  not  take  place  and  recovery  was  rapid  and  ab- 
solute. 

Case  4. — ^Young  woman,  aged  23.  History  of  recurrent  at- 
tacks of  pain  and  soreness  in  upper  abdomen  for  the  last  four 
years.  Usually  came  on  an  hour  or  two  after  eating,  and 
lasted  from  two  or  three  hours  to  several  days.  Intervals 
between  the  attacks  constantly  growing  shorter.  Pain  and 
sense  of  burning  extending  from  right  hypochondrium  across 
to  the  left  side  and  up  to  right  shoulder  blade.  Vomiting 
occurred   frequently,  but   not   always   present.     Pressure  of 
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clothing  could  not  be  endured  during  the  paroxysm.  No  history 
of  hematemesis.  Examination  revealed  exquisite  tenderness 
over  the  gall  bladder.  The  recurrent  nature  of  the  trouble, 
the  character  of  the  pain  and  the  location  of  the  tender  area 
led  to  a  diagnosis  of  gallstones. 

Operation  revealed  an  adhesion  between  the  gall  bladder 
and  the  pylorus,  which,  when  separated,  was  seen  to  be  due 
to  a  chronic  gastric  ulcer. 

The  gall  bladder  was  apparently  perfectly  healthy,  no  stones 
could  be  felt  in  it  or  the  ducts  and  the  operation  was  otm- 
cluded  with  the  separation  of  the  adhesion,  and  in  folding 
the  ulcerated  area  of  the  pylorus  with  Lembert  sutures,  as 
the  stomach  wall  at  this  point  appeared  very  thin. 

Complete  recovery  rapidly  ensued,  thus  adding  immistakable 
proof  that  the  diagnosis  of  gall-bladder  disease  was  a  mistaken 
one. 

Case  5. — Married  woman,  aged  21.  History  of  chronic  ulcer 
of  the  stomach  four  years  previously.  Lately  has  been  suffer- 
ing extreme  pain  after  eating,  whidi  was  located  in  the  right 
hypochondriimi  and  extending  to  the  right  chest.  Vomiting 
was  of  frequent  occurrence,  coming  on  soon  Biter  eating  and 
she  was  rapidly  losing  weight.  The  entire  upper  abdomen 
seemed  tender  to  pressure  and  she  had  worn  no  corset  or  tight 
skirts  for  months. 

As  long  as  she  remained  in  the  reciunbent  position  the  pain 
and  vomiting  was  less  severe  and  some  days  she  would  suffer 
very  little.    Exercise  greatly  aggravated  all  symptoms. 

Operation  revealed  adhesions  between  the  lesser  curvature, 
just  above  the  pylorus  and  the  liver.  These  adhesions  were 
very  firm  and  extended  over  an  area  half  as  large  as  the  hand. 
Their  division  was  quite  difficult,  and  several  times  I  thought 
I  had  better  give  up  the  attempt.  It  was  finally  accomplished 
and  the  large  raw  surfaces  covered  with  omentum  and  Cargile 
membrane.  The  patient  stood  the  operation  well  and  made 
a  good  operative  recovery,  but  the  troublesome  symptoms 
rapidly  recurred,  evidently  because  of  the  reformation  of  the 
adhesions.  Refusing  further  operative  interference,  the  case 
passed  from  observation. 

A  blunder  was  committed  in  this  case  by  persisting  in 
separating  these  wide  and  dense  adhesions  and  by  omitting  to 
make  a  gastroenterostomy.  Confronted  again  by  such  condi- 
tions, I  should  perform  a  gastroenterostomy  and  let  the  ad- 
hesions alone. 

Case  6. — ^Married  woman,  aged  44.  History  pointing  to  ulcer 
of  the  stomach  several  years  before.  For  the  past  three  or 
four  years  hae  been  troubled  with  vague  and  indefinite  ab- 
dominal symptoms.  These  were  apt  to  appear  three  or  four 
hours  after  taking  food  and,  to  use  her  own  description,  "the 
right  side  would  feel  as  if  it  were  going  to  burst,  while  the 
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left  side  felt  flat."  Pain  extended  at  this  time  from  the 
ribs  to  the  groin  on  the  right  side  and  across  the  upper  limits 
of  the  abdomen  and  was  colicky  in  character.  During  the 
paroxysm  distension  of  the  abdomen  was  quite  marked. 

Vomiting  might  occur,  but  was  usually  absent.  After  a  time 
varying  from  one  to  three  hours,  the  symptoms  would  gradually 
subside,  only  to  reappear  following  the  next  meal.  Strict  ad- 
herence to  a  liquid  diet  would  often  grant  comparative  freedom 
from  the  attacks  for  days  at  a  time,  but  the  taking  of  solids 
was  certain  to  be  followed  by  distress.  Growing  tired  of  the 
restricted  diet,  the  patient  asked  if  an  operation  would  not 
give  her  relief. 

An  exploratory  laparotomy  disclosed  an  adhesion  between 
the  greater  curvature  of  the  stomach  and  the  transverse  colon 
which,  when  the  stomach  was  empty,  so  drew  on  the  latter 
as  to  produce  a  decided  "kinking"  of  the  gut  which  was  suffi- 
ciently acute  to  interfere  with  the  ready  passage  of  its  contents. 

This  adhesion  was  easily  separated  and  the  surfaces  par- 
ticipating in  it  were  covered  with  omentum.  Recovery  was 
uneventful  and  has  remained  complete. 

Case  7. — Male,  aged  35.  No  definite  history  of  ulcer.  For 
several  months  had  been  suffering  with  symptoms  of  digestive 
disturbance  manifested  at  first  by  eructations  of  gas  and  fiuid 
and  some  abdominal  tenderness.  Soon  began  to  vomit  at 
irr^ular  intervals  and  at  the  present  time  vomiting  occurs 
several  times  daily  and  is  accompanied  by  severe  dragging  pain 
over  the  upper  abdomen.  Is  steadily  losing  weight  and  has 
had  to  entirely  abandon  business.  Ibutmination  reveals  much 
tenderness  in  right  hypochondrium  and  an  area  of  increased 
resistance  above  and  to  the  right  of  the  imibilicus.  Distension 
of  the  stomach  with  air  shows  it  to  be  much  dilated  and  its 
movements  may  be  seen  through  the  thin  abdominal  wall. 

All  the  symptoms  are  aggravated  on  his  assuming  the  "hands 
and  knees"  position.  Operation  revealed  adhesions  between 
the  pylorus  and  the  liver,  the  pyloric  end  of  the  stomach  being 
held  firmly  against  the  under  surface  of  the  liver  while  the 
stomach,  enormously  dilated,  extended  far  below  the  umbilicus. 
The  adhesion  was  separated  with  no  especial  difficulty  and  a 
gastroenterostomy  was  made.  Much  improvement  followed  the 
operation  and,  although  restoration  of  function  was  not  per- 
fect, the  patient  having  occasional  attacks  of  pain,  he  had 
been   able  to  resume  active  business. 

A  study  of  these  cases  would  seem  to  warrant  the  fol- 
lowing conclusions: 

1.  Perigastric  adhesions  as  sequelae  of  chronic  ulcer 
of  the  stomach  are  not  uncommon. 

2.  Their  existence  should  be  suspected  and  even  posi- 


Digitized  by 


Google 


104 

tively  diagnosed  more  frequently  than  has  been  the 
case. 

3.  In  many  such  cases  the  relief  afforded  by  the  opera- 
tion is  absolute  and  may  be  secured  in  no  other  manner. 

4.  The  operation  is  often  an  extremely  simple  one. 

5.  If  the  adhesion  involves  surfaces  so  extensive  that 
its  recurrence  must  be  inevitable,  relief  may  be  best 
secured  by  a  gastroenterostomy  allowing  the  adhesions 
to  remain. 

6.  The  use  of  omental  grafts  or  Cargile  membrane 
is  of  value  in  preventing  the  readhesion  of  the  separated 
surfaces. 
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THE  SUEQICAL  CONCEPTION  OP  PYLORIC 
OBSTRUCTION. 


H.  D.  NILES,  MJ>. 

SALT  LAKE  CITY. 


Until  within  the  past  few  years  pyloric  obstruction 
was  regarded  as  due  either  to  cancer  so  situated  and  so 
advanced  as  to  render  its  removal  impossible  or  exces- 
sively hazardous,  or  to  a  non-malignant  pathology 
usually  so  obscure  and  so  difficult  to  diagnose  as  to 
make  any  attempt  at  surgical  interference  uncertain 
and  imjustifiable.  Hence,  surgeons  were  rarely  en- 
couraged to  seriously  consider  operative  procedures  in 
stenosis  of  the  pyloric  orifice,  and  the  victims  of  this 
condition  were,  with  a  few  exceptions,  permitted  to  die 
or  to  drift  into  chronic  invalidism  without  a  single 
rational  effort  being  made  to  remove  or  correct  the 
causative  pathology. 

It  has  been  only  within  the  past  decade  that  the 
advances  made  in  the  surgery  of  the  upper  half  of  the 
abdomen  and  of  the  stomach  in  particular  have  inspired 
us  with  a  new  confidence,  and  given  us  a  much  clearer 
and  more  practical  idea  of  this  causative  pathology, 
suggested  a  means  of  diagnosing  it  earlier,  and  indi- 
cated plainly  the  only  measures  we  can  reasonably  rely 
on  to  prolong  the  lives  of  these  patients  or  restore  them 
to  health. 

Those  who  have  kept  in  touch  with  these  advances 
and  thoughtfully  compared  their  own  clinical  experi- 
ence with  that  of  the  comparatively  few  workers  in  this 
field  will,  I  believe,  agree  that  the  palliative,  expectant 
treatment  of  the  past  must  eventually  give  way  to  the 
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more  promising,  prompt,  rational  measures  suggested 
by  the  surgical  conception  of  pyloric  obstruction. 

These  experiences,  as  I  interpret  them,  teach  us  that 
in  at  least  95  per  cent,  of  all  cases  this  obstruction  is 
due  either  to  cancer,  ulcer  or  inflammatory  adhesions, 
viz.,  to  a  pathology  that  at  no  time  and  under  no  condi- 
tions can  be  removed  or  corrected  by  any  combination 
of  medicinal  or  dietetic  measures,  but  which  in  every 
instance  at  some  stage  of  its  progress  affords  an  oppor- 
tune time  for  removal  or  favorable  modification  by 
appropriate  operative  procedures. 

We  have  learned,  too,  that  the  fears  and  apprehensions 
of  excessive  danger  that  so  long  retained  our  surgical 
endeavors  in  the  upper  half  of  the  abdomen  were  greatly 
exaggerated  and  that  the  surgery  of  this  part  of  the 
peritoneal  cavity  is  not  attended  by  unusual  risks  if  we 
choose  an  opportune  time  for  operating,  while  the  mor- 
bid process  is  yet  circumscribed  and  before  the  recupera- 
tive and  reparative  powers  of  the  patient  are  exhausted. 
Indeed,  it  has  been  shown  that  the  stomach  will  bear 
almost  any  kind  of  surgery  with  comparative  safety  to 
the  patient  if  the  operator  is  clean,  the  patient  is  in 
good  condition,  and  the  small  intestines  are  not  un- 
necessarily exposed  or  subjected  to  trauma. 

Instructed  by  recent  operating-room  observations,  we 
have  modified  many  of  our  old  ideas  of  pathology  that 
were  formed  in  the  dead  house.  Not  a  few  of  these 
changes  have  an  important  surgical  bearing.  For  ex- 
ample, it  has  been  found  that  cancer  of  the  pylorus, 
although  situated  in  a  part  of  the  lymphatic  system, 
is  singularly  slow  to  extend  to  nearby  glands  and,  conse- 
quently, often  offers  really  a  better  opportunity  for  com- 
plete removal  than  cancer  of  the  uterus  or  breast.  (I 
think  it  must  be  very  rare,  however,  to  find  malignant 
disease  so  far  advanced  as  to  demand  a  complete  gastrec- 
tomy, except  the  glandular  involvement  be  such  as  to 
contraindicate  any  extensive  operation.) 

We  know  that  gastric  ulcer  is  rarely  single  and,  while 
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one  may  be  able  to  diagnose  and,  in  the  course  of  the 
operation,  to  locate  the  particular  ulcer  that  produces 
the  symptoms  and,  perhaps,  be  tempted  to  excise  it,  it 
is  safer  to  conclude  that  there  may  be  one,  two  or  three 
smaller  ulcers  so  obscure  as  to  escape  detection  or  pre- 
vent excision.  For  this  reason  gastroenterostomy  should 
usually  be  the  preferred  surgical  treatment  for  gastric 
ulcers. 

The  fact  that  nearly  three-fourths  of  the  present 
mortality  and  sufferings  from  pyloric  cancer  and  ulcer 
are  due  to  the  occlusion  of  the  pyloric  orifice  must  be 
regarded  as  a  strong  plea  for  the  surgeon  to  relieve 
the  obstructive  symptoms,  even  when  it  is  apparent  that 
the  perfect  removal  of  the  pathology  is  impossible  or 
impracticable. 

It  seems  highly  probable  that  neither  cancer,  ulcer 
nor  inflammatory  adhesions  are,  as  a  rule,  separate  and 
distinct  entities  in  this  pathology,  but  are  not  infre- 
quently associated  as  successive  factors  in  the  morbid 
process  that  results  in  organic  stricture  of  the  pylorus. 
It  is  certainly  fair  to  presume  that  cancer  in  this  region, 
as  in  the  lip,  cervix,  nipple  and  elsewhere,  finds  its  pre- 
ferred, if  not  its  essential,  starting  point  in  cicatricial 
tissue;  and  here  this  cicatricial  tissue  is  most  likely  to  be 
feund  about  bands  of  adhesions  and  the  healing  of 
ulcers. 

It  has  been  customary  in  the  past  to  regard  blood 
dyscrasia  as  the  chief  cause  of  gastric  ulcer;  but  I  am 
inclined  to  believe  that  this  view  has  been  accepted 
more  on  account  of  its  being  the  only  available  one  than 
because  of  its  sound  pathologic  basis.  To  me  it  seems 
more  consistent  to  assume  that  the  etiologic  factors  of 
gastric  ulcer  are  not  different  from  those  of  ulcer  in 
other  parts  of  the  body,  except  as  modified  by  local  con- 
ditions, the  anatomic  relations  and  the  physiologic 
functions  of  the  stomach,  and  that  in  most  instances  the 
necrotic  process  is  preceded  by  a  local  circulatory  dis- 
turbance or  lowered  vitality  of  the  part,  and  that  in 
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the  stomach  such  degenerative  changes  are  hastened  and 
intensified  by  the  well-known  digestive  eflEects  of  the 
gastric  juice  on  devitalized  tissue.  The  local  circulatory 
disturbance,  the  locus  minoris  resistentiaB,  is  provided 
here  whenever  omental  attachments  or  peritoneal  ad- 
hesions drag,  bind  or  compress  any  part  of  the  stomach 
in  such  a  manner  as  to  impair  or  abolish  its  physio- 
logic mobility  or  interfere  with  its  normal  blood  supply. 

That  such  omental  attachments  and  peritoneal  ad- 
hesions often  occur  with  any  nearby  or  remote  intra- 
peritoneal inflammation  will  not  be  questioned  by  any 
operator  familiar  with  gall-bladder,  appendiceal  and 
tubal  inflammations,  and  is  able  to  recall  how  almost 
invariably  the  omentum  is  involved  and  peritoneal  ad- 
hesions formed. 

Just  what  proportion  of  cancers  are  preceded  by  gas- 
tric ulcers  and  just  what  proportion  of  ulcers  are 
caused  by  peritoneal  bands  of  adhesions  or  omental  at- 
tachments, no  one  as  yet  may  presume  to  decide;  but 
the  fact  that  there  is  a  very  intimate  relationship  be- 
tween these  causative  factors,  with  an  inflammatory 
lesion  at  the  one  extreme  and  malignant  disease  at  the 
other,  should  be  kept  in  mind  in  taking  the  history,  in 
making  the  differential  diagnoses  and  in  deciding  on  the 
treatment  of  each  case. 

I  am  quite  sure  that  in  a  number  of  instances  I  have 
been  able  from  the  history  to  trace  the  successive  steps 
of  the  pathologic  process  from  an  old  inflammatory 
lesion  (appendiceal,  gall  bladder  or  tubal)  to  a  cancer 
of  the  pylorus  or  to  a  gastric  ulcer;  and  within  the 
past  two  months  I  have  operated  on  two  cases  where  such 
conclusions  were  suggested  by  the  history  and  after- 
wards verified  on  the  operating  table.  In  one  case,  the 
obstruction  was  due  to  cicatricial  contraction  following 
an  ulcer.  Some  years  before,  the  patient  had  suffered 
from  a  well-marked  attack  of  appendicitis  lasting  nine 
weeks.  After  a  recurrent  attack  symptoms  of  pyloric 
obstruction  appeared  which  in  time  became  so  aggra- 
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vated  as  to  lead  him  to  seek  surgical  aid.  The  ap- 
pendiceal mass,  the  omental  attachment,  the  ulcer,  etc., 
were  demonstrated  in  the  course  of  the  operation.  The 
history  of  the  second  case  was  typical  of  chronic  ulcer 
with  partial  occlusion  for  a  period  of  three  years.  Since 
November,  1902,  the  symptoms  had  rapidly  become 
more  serious  and  indicative  of  malignancy.  The  opera- 
tion demonstrated  the  existence  of  a  cancer  of  the 
pylorus  freely  movable  and  with  but  little  glandular  in- 
volvement In  this  connection  is  it  not  logical  to  be- 
lieve that  the  hemorrhage  that  so  often  occurs  a  number 
of  days  after  gall-bladder  operations  may  be  due  to 
ulceration  from  the  above  causes  rather  than  from  some 
obscure  blood  dyscrasia? 

This  explanation  of  the  etiology  of  gastric  ulcer,  which 
I  have  submitted  for  your  consideration,  not  only  ap- 
pears to  harmonize  with  the  general  teachings  of  path- 
ology, our  operating-room  findings  and  clinical  experi- 
ence, but  is  apparently  supported  by  the  results  of  a 
series  of  experiments  on  animals  which  I  have  recently 
undertaken,  the  details  of  which  I  hope  to  make  the 
subject  of  a  future  paper. 

This,  in  brief,  is  an  outline  of  the  pathology  we  may 
be  facing  whenever  in  our  consulting  room  or  at  the  bed- 
side we  are  confronted  by  a  patient  suffering  from  any 
serious  chronic  disease  of  the  stomach.  And  since  the 
life  and  health  of  the  possessors  of  this  pathology  de- 
pend as  much  on  our  promptness  in  recognizing  it  as  on 
our  judgment  and  skill  in  correcting  it,  the  first  and 
most  important  step  toward  the  discharge  of  our  duty 
to  these  patients  is  to  hold  ourselves  prepared  and  on 
the  alert  to  detect  any  early  warning  symptoms,  and  to 
spare  no  pains  in  our  efforts  to  look  beyond  the  symp- 
toms to  the  morbid  conditions  that  produce  them. 

Undoubtedly  in  the  past  we  all  have  been  inclined  to 
permit  the  early  stages  of  organic  stricture  of  the 
pylorus  to  escape  our  observation.  So  long  as  an  early 
and  positive  diagnosis  served  only  to  give  an  early  and 
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positive  assurance  of  impending  death  or  a  life  of  in- 
validism, neither  physicians  nor  patients  were  enthus- 
iastic in  securing  convincing  clinical  evidence.  The 
gathering  of  testimony  that  can  only  serve  to  deprive  the 
patient  of  the  last  ray  of  hope  seldom  engages  the  best 
efforts  of  the  medical  profession. 

But  now  as  surgeons  are  beginning  to  demonstrate  to 
physicians  that  we  have  good  substantial  grounds  for 
our  faith  in  the  eflSciency  of  surgery  if  employed  early, 
we  may  reasonably  hope  to  win  that  which  at  the  present 
time  we  most  need — ^the  confidence  of  the  patient  and 
the  co-operation  of  his  first  counselor,  the  internist 

GENERAL   RULES   FOR   DLiONOSIS. 

Time  will  not  permit  our  dwelling  on  the  symptoma- 
tology of  pyloric  obstruction,  and  I  shall  only  venture 
to  call  your  attention  to  a  few  general  rules  that  I  have 
found  helpful  to  me  in  systematizing  my  examinations 
and  in  aiding  me  to  reach  an  early  decision. 

First. — Suspect  all  cases  of  serious  chronic  disease  of 
the  stomach  to  be  suffering  from  pyloric  obstruction  and 
subject  each  to  a  rigid  investigation  unless  the  symp- 
toms are  plainly  due  to  other  causes. 

Second. — Since  the  history  is  always  our  earliest  and 
often  our  most  significant  and  sometimes  our  only  clue, 
it  should  be  reviewed  and  studied  in  every  case  with 
scrupulous  care,  due  attention  being  given  to  the  age  and 
habits  of  the  patient,  date  of  commencement  of  present 
illness,  location  and  character  of  pain,  loss  of  weight, 
vomiting  of  blood  or  undigested  food,  the  length  of 
time  after  eating  the  vomiting  and  pain  occur,  attach- 
ing especial  weight  to  any  history  of  previous  attacks  of 
abdominal  pain  or  distress  that  might  indicate  a  local 
or  general  peritonitis. 

Third. — Note  the  appearance  of  the  patient,  whether 
cachectic,  jaundiced,  anemic  or  well  nourished. 

Fourth. — ^Locate  the  point  of  greatest  tenderness,  de- 
termine presence  or  absence  of  tumor,  note  contour  of 
abdomen,  and,  most  important  of  all,  mark  out  the 
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boundaries  of  the  stomach  when  distended^  for  marked 
dilatation  is  almost  pathognomonic  of  obstruction. 

Fifth, — ^Examination  of  the  stomach  contents  after  a 
test  meal,  including  the  test  for  hydrochloric  acid,  may 
furnish  very  significant  but  never  positive  evidence  as  to 
the  malignancy  or  non-malignancy. 

Sixth. — The  presence  of  a  tumor  with  or  without 
glandular  enlargements  is  strongly  suggestive  but  not 
absolute  proof  of  malignancy. 

Seventh, — ^Remember  that  in  spite  of  the  most  pains- 
taking investigation  a  certain  proportion  of  cases  will 
remain  obscure  if  we  employ  only  the  ordinary  means 
of  diagnosis.  In  such  cases,  when  malignant  disease  is 
suspected,  or  without  such  suspicion,  if  the  obstructive 
symptoms  be  marked,  or  the  patient  is  greatly  distressed, 
or  his  general  health  and  strength  are  being  surely  un- 
dermined, we  have  no  right  to  postpone  an  exploratory 
incision.  For,  at  the  hands  of  an  experienced  operator, 
this  is  a  safe  procedure  and  always  gives  positive  in- 
formation that  is  obtainable  in  no  other  way.  (I  am 
convinced  that  each  year  many  lives  are  sacrificed  be- 
cause of  our  hesitancy  or  delay  in  employing  this  im- 
portant diagnostic  measure.)  The  fact  that  pyloric  ob- 
struction is  always  a  surgical  disease  does  not  mean 
that  all  cases  are  to  be  invariably  subjected  to  operation. 
The  same  conditions  that  demand  an  exploratory  in- 
dfiion  usually  require  the  surgical  treatment,  for  with 
such  symptoms,  if  there  be  no  organic  stricture,  there 
is  likely  to  be  angulation  of  the  pylorus  due  to  ad- 
hesions, or  spasmodic  stricture  due  to  ulcer,  and  neither 
are  susceptible  to  any  non-surgical  treatment. 

OBJECTS  OF  BUROICAL  TREATMENT. 

The  modem  surgical  treatment  of  pyloric  obstruction 
includes  two  objects: 

Fint, — The  establishing  of  a  communication  between 
the  stomach  and  the  duodenum  or  the  jejunum. 

Second. — ^The  removal  of  the  causative  pathology. 

The  first  is  imperative  in  every  instance,  and  under 
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favorable  conditions  is  attended  by  a  moderate  risk. 
The  second  is  always  desirable,  but  not  always  advis- 
able; for  the  character  and  extent  of  the  pathology 
together  with  the  condition  of  the  patient  may  not 
justify  us  in  attempting  the  second  object. 

Many  ingenious  operations  have  been  proposed  and 
practiced  for  the  accomplishment  of  these  two  objects. 
I  am  impressed,  however,  that  it  is  a  mistake  to  enter 
the  operating  room  with  the  mind  over-burdened  and 
perhaps  confused  with  the  details  of  many  complicated 
procedures,  and  I  am  sure  that  better  results  would  be 
obtained  if  we,  especially  those  of  us  who  operate  in- 
frequently, would  strive  to  perfect  our  skill  and  dex- 
terity in  the  use  of  a  few  of  the  simplest  measures  that 
promise  to  accomplish  the  objects  desired. 

SOURCES  OF  EBBOB. 

Four  other  sources  of  error  deserve  mention: 

First — Attempting  to  do  too  much.  The  welfare  of 
the  patient  as  well  as  the  best  interests  of  surgery  some- 
times contraindicate  an  ideal  operation.  After  doing  a 
gastroenterostomy,  it  may  be  even  advisable  under  cer- 
tain conditions  to  postpone  for  a  time  the  removal  or 
correction  of  the  pathology. 

Second. — Selecting  an  operation  that  requires  too 
long  a  time  for  its  performance.  Very  few  of  these  pa- 
tients reach  the  operating  table  in  condition  to  bear  a 
two  or  three  hour  operation. 

Third. — Forgetting  that  the  first  part  of  the  duo- 
denum is  but  two  or  three  inches  long,  and  one-third  of 
this  is  only  partially  covered  with  peritoneimi  and  a  por- 
tion of  the  remainder  is  usually  excised  with  the  disease. 
Hence,  to  attach  the  esophagus  or  greatly  dilated  stom- 
ach to  such  a  short  immovable  duodenimi  might  in  many 
instances  produce  undue  tension,  which  here  would  be  a 
dangerous  violation  of  a  well-known  surgical  principle. 
Unquestionably  when  in  doubt  the  safer  course  would  be 
to  do  a  gastrojejunostomy. 

Fourth. — ^While  in  the  latter  operation  it  is  imma- 
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terial  whether  the  anterior  or  posterior  wall  of  the  stom- 
ach be  entered^  it  is  most  essential  that  the  lowest  point 
of  the  stomach  be  selected,  and  that  we  especially  guard 
against  the  possibility  of  any  kinking  of  the  jejunum  by 
appropriate  measures,  even  to  the  doing  of  a  supple- 
mentary enteroanastomotic  if  necessary. 

A  gastroenterostomy  with  the  Murphy  button  and  a 
pybrectomy  or  partial  excision  of  the  stomach  after  the 
method  described  by  Dr.  W.  J.  Mayo,  are  procedures 
that  appeal  to  me  on  account  of  their  simplicity,  ease 
of  execution,  short  time  required  and  general  effective- 
ness, and  in  my  limited  experience  they  have  proven 
satisfactory.  Those  more  dextrous  in  intestinal  sutur- 
ing and  general  operative  skill  might  do  well  to  select 
other  methods  or  perhaps  do  away  with  any  mechanical 
device  like  the  Murphy  button. 

What,  at  the  present  time,  needs  to  engage  our 
thoughtful  attention  more  than  the  multiplying  of  oper- 
ative procedures,  is  a  study  of  these  morbid  processes 
in  life  as  they  are  revealed  to  us  on  the  operating  table, 
that  we  may  acquire  a  quicker  perception  of  the  symp- 
toms they  produce,  and  become  better  prepared  to  judge 
when  and  when  not  to  attempt  the  removal  or  correction 
of  the  pathology.  We  need,  too,  perhaps  most  of  all, 
to  secure  the  intelligent  co-operation  of  the  internists, 
for  until  they  appreciate  that  pyloric  obstruction  is  a 
surgical  condition  and  one  that  can  not  be  always  even 
diagnosed  except  by  an  exploratory  incision,  and  that 
can  never  be  hopefully  treated  except  by  operation — 
until  the  internists  not  only  accept  these  views  in  theory, 
but  adopt  them  in  practice,  the  dernier  resort  operation 
will  continue  to  be  the  rule  and  the  timely  operation  the 
exception,  and  the  greatest  benefits  to  be  derived  from 
pyloric  surgery  will  not  be  realized. 

REASONS  FOB  SUHGICAL  TREATMENT. 

Our  reasons  for  believing  that  the  rational  treatment 
of  pyloric  obstruction  should  be  based  exclusively  on 
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the  surgical  conception  of  the  conditions,  may  be  briefly 
summarized  as  follows: 

First. — In  96  per  cent,  of  all  cases  the  pathology  is 
an  organic  stricture  of  malignant  or  benign  origin.  It 
IB  certainly  unreasonable  to  hope  that  stricture  of  this  or 
any  other  part  of  the  alimentary  canal  can  be  overcome 
except  by  mechanical  means;  and  it  is  equally  incon- 
sistent to  assume  that  pyloric  cancer  will  yield  to  pal- 
liative treatment  or  to  any  other  measures  that  are 
known  to  be  of  no  value  in  the  treatment  of  cancer  in 
other  parts  of  the  body. 

Second. — ^Pathology  in  this  region  can  be  reached, 
exposed  and  treated  quite  as  conveniently  as  in  other 
parts  of  the  peritoneal  cavily. 

Third. — With  an  early  diagnosis  and  the  elimination 
of  the  **too  late  operation,'*  pyloric  surgery  ought  not  to 
be  attended  by  unusual  risks,  and  should  promise  as 
good  results  as  surgery  done  for  equally  grave  condi- 
tions in  other  parts  of  the  peritoneal  cavity. 

Fourth. — If  the  ordinary  diagnostic  measures  are  not 
sufficient  to  enable  us  to  always  reach  a  prompt  decision, 
we  know  that  here  a  small  exploratory  incision  is  a 
simple,  safe  procedure,  which  gives  the  patient  but  little 
discomfort  and  always  affords  the  surgeon  positive  in- 
formation as  to  the  exact  conditions. 

Fifth. — ^When  life  and  health  are  threatened  by  any 
intraperitoneal  disease,  benign  or  malignant,  the  timely 
removal  or  correction  of  the  causative  pathology  by  me- 
chanical means  is  a  rational  procedure  of  proven  value 
which  we  should  always  thoughtfully  consider  before  we 
permit  ourselves  to  regard  the  condition  hopeless,  or 
subject  our  patients  to  the  chances  of  any  empiric  treat- 
ment. 
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CHIGAOO. 


Surgery  of  the  stomach  is  still  in  a  developmental 
state.  Many  surgeons  are  making  progress  in  this  field, 
and  although  there  can  not  as  yet  be  many  conclusions 
which  can  reasonably  be  expected  to  be  permanent,  still  it 
seems  worth  the  eflfort  to  exchange  the  points  of  clin- 
ical experience  at  this  time. 

It  is,  of  course,  out  of  the  question  to  discuss  this  sub- 
ject thoroughly  in  the  time  given  to  a  paper  in  this  Sec- 
tion, but  I  believe  that  it  will  be  possible  to  present  the 
features  which  seem  of  greatest  practical  importance  as 
they  have  impressed  themselves  on  me  in  my  clinical 
observations. 

Ultimately  the  greatest  portion  of  stomach  surgery 
must  be  done  for  the  relief  of  gastric  ulcer  or  one  of  its 
various  sequelae — ^hemorrhage,  perforation,  adhesions, 
cicatricial  contraction  with  pyloric  obstruction  and  its 
consequent  gastric  dilatation,  hour-glass  stomach  and 
carcinoma.  The  wider  my  field  of  observation  has  be- 
come the  more  I  am  convinced  that  there  is  in  this  con- 
dition a  great  opportunity  for  surgical  work  of  the  high- 
est value. 

The  operation  for  the  relief  of  hemorrhage  from  a 
gastric  ulcer,  introduced  by  Mikulicz  sixteen  years  ago, 
which  has  been  practiced  by  many  surgeons,  but  was 
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brought  to  the  general  attention  of  the  surgical  profes- 
sion especially  by  the  clearness  and  force  of  Mayo  Rob- 
son's  writings,  will  become  less  and  less  indicated  as  the 
practitioners  of  internal  medicine  become  convinced  of 
the  fact  that  these  cases  can  be  safely  relieved  by  a 
simple  operation  performed  in  the  interval  between 
attacks. 

The  same  condition  will  reduce  the  frequency  with 
which  the  surgeon  will  be  called  on  to  operate  for  the 
relief  of  perforative  gastric  ulcer.  The  statistics  of  Wier 
and  Foote  and  those  of  Tinker  will  serve  to  indicate  the 
gravity  of  this  operation,  especially  when  compared  with 
the  statistics  of  Mayo,  Finney  and  others,  of  operations 
performed  in  the  interval. 

In  all  cases  of  ulcer  of  the  stomach  which  do  not 
heal  completely  and  permanently  by  internal  treatment 
or  in  which  the  healing  is  followed  by  pyloric  obstruc- 
tion, it  seems  proper  that  surgical  treatment  be  em- 
ployed. There  are  three  factors  which  aid  greatly  in 
bringing  about  this  conclusion:  1.  The  diagnosis  can 
now  usually  be  made  without  difficulty  because  the  at- 
tention of  the  profession  has  been  sufficiently  directed 
toward  this  condition  to  make  its  recognition  probable. 
2.  The  operative  technic  has  been  so  thoroughly  per- 
fected that  interval  operations  are  accompanied  by  very 
little  danger.  3.  A'  sufficient  number  of  cases  have  been 
observed  for  a  number  of  years  to  make  the  permanency 
of  cure  an  established  fact. 

Mayo  established  the  principle  of  providing  perfect 
drainage  of  the  deformed  stomach  by  making  an  anasto- 
mosis between  the  very  lowest  portion  of  this  organ  with 
the  jejunum.  This  is  the  most  important  factor  which 
has  served  to  build  up  a  satisfactory  technic  in  this  class 
of  cases.  Many  surgeons  operating  on  the  stomach  have 
not  yet  grasped  this  idea.  This  is  true  especially  of  the 
surgeons  who  have  been  unsuccessful  in  this  class  of 
work.  It  should  be  stated  here  that  in  making  a  pos- 
terior gastroenterostomy  the  surgeon  wiU  employ  this 
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principle  in  most  cases,  whether  he  does  it  intentionally 
or  accidentally,  but  in  the  anterior  operation  he  is  just 
as  certain  not  to  do  this,  unless  his  attention  is  fixed  on 
this  end  at  the  time  of  the  operation. 

In  my  own  experience  the  persistent  vomiting  after 
gastroenterostomy — ^'vicious  circle*^ — ^has  been  absent 
since  I  appreciated  this  principle  and  have  applied  it. 
The  vomiting  simply  resulted  from  the  fact  that  fluid 
could  not  help  flowing  into  the  stomach  from  the  prox- 
imal end  of  the  small  intestine,  because  it  had  to  flow 
down  hill,  the  opening  in  the  stomach  not  being  in  the 
lowest  point  of  this  organ.  All  that  has  been  said  and 
written  concerning  the  cause  of  this  pernicious  vomiting, 
with  the  exception  of  what  refers  to  this  one  condition,  is, 
I  believe,  based  on  faulty  observation,  and  all  of  the  com- 
plicated operations  which  have  been  invented  to  prevent 
this  vomiting  are  unnecessary,  if  the  principle  intro- 
duced by  Mayo  is  properly  appreciated  and  applied. 

ELASTIC   LIGATURE  METHOD. 

It  is  probably  of  little  importance  whether  the  anas- 
tomosis is  made  with  ordinary  sutures  or  with  those 
aided  by  a  mechanical  splint,  like  the  Mayo-Kobson  de- 
calcified bone  bobbin,  or  with  the  Murphy  button.  In 
all  but  thirteen  of  my  cases  I  have  used  the  Murphy 
button,  in  four  the  needle  and  thread  and  in  nine  the 
McGraw  elastic  ligature.  All  of  the  latter  I  have  made 
during  the  present  year,  and  have  found  the  method  ex- 
ceedingly easy  and  satisfactory  so  far  as  the  immediate 
results  are  concerned.  None  of  the  patients  showed  any 
shock.  They  were  all  able  to  sit  up  in  bed  on  the  day 
following  the  operation  and  all  recovered.  The  time 
which  has  elapsed  since  these  operations  were  performed 
is,  however,  too  short  to  determine  the  ultimate  resxdt. 
The  points  of  importance  in  this  method  are  that  as 
large  an  opening  as  desired  can  be  obtained  and  that 
there  can  not  possibly  be  either  separation  or  leakage 
or  infection  from  the  intestinal  or  stomach  contents. 
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In  applying  the  method  the  following  conditions  must 
be  borne  in  mind:  1.  A  round  rubber  cord  2  mm.  in 
diameter,  made  of  the  best  material,  should  be  used. 
2.  A  posterior  row  of  Lembert  sutures  is  applied.  3.  A 
long,  straight  needle  armed  with  the  rubber  ligature  is 
passed  into  the  lumen  of  the  intestine  and  out  again  at 
the  desired  distance,  from  5  to  10  cm.  away  from  the 
point  of  introduction.  4.  While  an  assistant  holds  the 
intestine  the  surgeon  stretches  the  rubber  in  the  needle 
and  when  quite  thin  draws  it  rapidly  through  the  intes- 
tine.   5.  The  same  step  is  repeated  through  the  stomach. 

6.  A  strong  silk  ligature  is  placed  across  and  imder- 
neath  the  rubber  ligature  between  the  latter  and  the 
point  where  the  stomach  and  intestine  come  together. 

7.  A  single  tie  ia  made  in  the  rubber  ligature  after  the 
latter  has  been  drawn  very  tightly.  8.  The  silk  ligature 
is  passed  around  the  ends  of  the  rubber  ligature  where 
they  cross  and  tied  securely  three  times.  9.  The  ends  of 
the  latter  are  released  and  cut  off,  being  held  by  the  silk 
ligature.  10.  The  Lembert  suture  is  continued  around 
in  front  until  the  point  of  its  beginning  is  reached,  where 
it  will  be  tied.  11.  Care  must  be  exercised  to  prevent 
tying  the  rubber  ligature  too  far  backward  and  thus 
getting  behind  the  posterior  row  of  Lembert  sutures. 

I  am  thus  explicit  in  describing  the  steps  of  this  opera- 
tion because  I  find  that  only  those  who  are  thoroughly 
familiar  with  the  method  have  used  it,  and  apparently  all 
with  great  satisfaction. 

It  has  been  found  that  a  gastroenterostomy  opening 
made  with  a  Murphy  button  will  remain  open  and  act 
perfectly  in  cases  in  which  the  pylorus  is  permanently 
occluded,  but  in  cases  in  which  it  is  only  temporarily 
occluded  because  of  an  open  ulcer  with  its  resulting  in- 
duration and  edema,  the  gastroenterostomy  opening  con- 
tracts as  soon  as  the  pylorus  again  becomes  normal  or 
nearly  so.  Unfortunately,  this  closure  of  the  gastro- 
enterostomy opening  is  likely  to  be  followed  by  a  re- 
currence of  the  ulcer  and  the  consequent  obstruction  of 
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this  orifice,  which  frequently  necessitates  a  repetition  of 
the  operation. 

This  can  be  avoided  by  making  an  excision  of  the 
pylorus  at  the  time  of  the  primary  operation  or  by  clos- 
ing the  pylorus  with  a  silver  wire  passed  around  the 
pyloric  end  of  the  stomach  or  the  beginning  of  the 
duodenum  two  or  three  times,  drawing  it  just  tightly 
enough  to  occlude  this  orifice  completely,  but  not  suffi- 
ciently tight  to  cause  pressure  necrosis.  This  method  has, 
however,  not  been  tried  sufficiently  to  secure  its  absolute 
establishment. 

It  is  claimed  that  by  making  a  large  anastomotic  open- 
ing by  means  of  the  McGraw  elastic  ligature  one  can  se- 
cure a  permanent  opening  under  all  conditions.  My  own 
cases  are  still  too  recent  to  be  of  value  in  confirming  this 
claim.  The  results  secured  in  cases  of  the  class  under 
consideration  by  the  operation  of  gastroenterostomy 
properly  performed  are  certainly  very  encouraging. 

Recently  Fowler  has  described  an  operation  consisting 
in  gastroenterostomy  and  enteroenterostomy  between  the 
portions  of  the  jejunum  at  the  proximal  and  distal  side 
of  the  point  at  which  the  anastomosis  was  made  with  the 
stomach.  Aside  from  this  the  intestine  is  occluded  by 
means  of  a  silver  wire  passed  three  times  around  its 
lumen  between  the  point  at  which  it  is  anastomosed  with 
jejunum  and  the  stomach,  so  that  the  bile  and  pan- 
creatic fluid  can  be  emptied  into  the  small  intestine, 
but  not  into  the  stomach.  This  operation  has  given  very 
satisfactory  results  in  the  hands  of  its  author,  but  in 
my  experience  the  much  simpler  method  of  making  an 
anastomosis  between  the  lowest  portion  of  the  stomach 
and  the  jejunum  has  been  so  satisfactory  that  I  have  not 
found  it  necessary  to  make  the  more  complicated  opera- 
tion. 

PYL0K0PLA8TY. 

Operations  for  the  enlargement  of  a  contracted 
pylorus  have  not  been  very  satisfactory,  principally  be- 
cause the  obstruction  was  not  fully  relieved  by  the  op- 
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eration  usually  employed — ^the  Heinecke-Mikulicz  or 
some  modification  of  this — on  account  of  the  pouch-like 
deformity  which  is  present  in  most  of  these  cases^  neces- 
sitating the  elevation  of  the  food  to  the  level  of  the 
pylorus  before  it  can  be  emptied  into  the  duodenum 
even  after  the  plastic  operation  has  been  made  on  the 
contracted  pylorus. 

One  year  ago  Finney  published  a  method  which  seems 
to  promise  well,  but  it  has  not  attained  suflBcient  age 
to  have  stood  the  practical  test  of  time.  I  have  em- 
ployed this  method  but  once,  making  use  of  the  McGraw 
elastic  ligature  instead  of  making  the  horse-shoe  shaped 
incision. 

Theoretically  this  is  a  good  operation  and  practically 
it  can  be  performed  with  great  ease.  It  will  be  interest- 
ing to  observe  the  permanent  results  in  the  cases  which 
have  been  operated  on  by  this  method  during  the  past 
year. 

In  many  cases  a  very  moderate  pyloric  obstruction  will 
give  rise  to  most  distressing  symptoms  because  it  is  ac- 
companied not  only  with  a  pouch-like  deformity  of  the 
greater  curvature  of  the  stomach,  but  because  at  the  same 
time  gastroptosis  is  present.  Thus  the  normal  drainage 
of  the  stomach  is  interfered  with  mechanically  in  three 
ways :  1.  By  the  constriction  of  the  pylorus.  2.  By  the 
deformity.    3.  By  the  malposition  of  the  organ. 

In  simple  enteroptosis  a  number  of  authors  claim 
great  benefit  to  the  patient  from  various  operations  in- 
tended to  elevate  the  organ.  Most  of  these  methods  in- 
terfere seriously  with  the  mobility  of  the  organ  and  are 
painful,  for  a  time  at  least. 

This  is  not  the  case  with  the  method  described  and 
practiced  by  Beyea,  and  that  devised  independently  by 
Bier.  These  methods  are  very  similar  and  virtually  con- 
sist in  shortening  the  gastrohepatic  and  gastrophrenic 
ligaments  by  means  of  several  rows  of  fine  silk  sutures. 

Experience  seems  to  show  that  this  method  gives 
permanent  relief  in  simple  gastroptosis,  the  pain  dis- 
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appearing  quickly  and  permanently,  and  the  patient 
gaining  rapidly  in  weight  and  strength.  Whether  this 
method  is  applicable  to  cases  such  as  I  have  described 
remains  to  be  seen  by  experience. 

I  have  operated  on  but  two  of  these  cases  by  a  method 
similar  to  those  mentioned  above,  but  which  at  the  same 
time  fixed  the  stomach  to  the  abdominal  wall.  The  re- 
sults were  so  unsatisfactory,  although  in  each  case  I 
could  note  some  improvement,  that  I  did  not  repeat  the 
operation. 

Since  studying  the  methods  described  by  Beyea  and 
Bier,  it  seems  plain  that  the  interference  with  the 
mobilily  of  the  stomach  prevented  the  complete  recovery 
of  my  patients,  and  that  with  better  technic  the  results 
would  have  been  better. 

OBSTBUCTION  OP  PYLOBUS  DUB  TO  CABCINOMA. 

In  carcinoma  of  the  pylorus  there  is  never  any  indi- 
cation for  performing  a  complicated  operation  similar 
to  that  described  by  Fowler  in  connection  with  gastro- 
enterostomy, because  the  pylorus  is  permanently  ob- 
structed at  the  time  of  the  operation,  and  this  obstruc- 
idon  becomes  more  complete  as  time  progresses. 

In  cases  in  which  the  tumor  is  sufficiently  circum- 
scribed to  make  its  removal  practicable,  there  is  again  no 
occasion  for  performing  any  operation  except  an  an- 
astomosis between  the  remnant  of  the  stomach  and  the 
jejtmum.  It  is,  however,  important  to  select  a  point  suf- 
ficiently distant  from  the  point  at  which  the  duodenum 
passes  through  the  mesocolon  to  avoid  all  tension.  The 
operation  is  very  simple  if  performed  after  a  definite 
plan. 

The  duodenum  is  clamped  double  after  tearing  a  small 
opening  through  the  folds  of  the  omenta  above  and  be- 
low. It  is  then  severed  between  these  clamps.  A  cir- 
cular silk  suture  is  applied  to  the  end  of  the  duodenum, 
and  while  this  is  tied  the  crushed  end  is  inverted  into  the 
Ixmien  of  the  intestine.    A  few  sutures  will  serve  to  cover 

this  circular  purse-string  suture  and  complete  the  closure 
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of  the  intestine.  Then  the  greater  and  lesser  omentom 
are  caught  successively,  always  between  two  pairs  of 
forceps,  care  being  taken  not  to  injure  the  pancreas  be* 
hind  the  duodenum  to  the  right  and  the  vessels  supplying 
the  colon  below. 

In  this  manner  any  desired  portion  of  the  stomach  or 
the  entire  organ  can  be  removed  without  causing  any 
considerable  amount  of  shock  or  the  loss  of  much  blood. 
When  a  safe  point  has  been  reached  beyond  the  growth, 
two  pairs  of  clamp  forceps  are  again  applied  and  th« 
same  steps  repeated  that  were  described  in  connection 
with  the  duodenum.  Instead  of  applying  a  purse-string 
suture,  however,  it  is  best  to  apply  a  simple  glover^s 
stitch,  grasping  the  stomach  wall  to  either  side  of  the 
clamp  forceps,  and  passing  loosely  across  the  latter. 
When  the  entire  row  of  sutures  has  been  applied,  the 
forceps  are  loosened  and  the  suture  drawn  idghtly.  This 
serves  to  insert  the  crashed  end  of  the  stomach  into  its 
lumen.  Then  a  second  row  of  continuous  Lembert 
sutures  is  applied  over  this  row,  leaving  the  stomach  in 
the  form  of  a  closed  sac.  An  anastomosis  is  now  made 
between  the  remaining  portion  of  the  stomach  and  the 
duodenum,  preferably  by  means  of  the  Murphy  button. 
At  this  point  it  is  of  the  greatest  importance^  firsts  to 
choose  the  lowest  point  of  the  stomach;  second,  to  select 
a  portion  of  the  jejunum  which  is  sufficiently  free  to 
prevent  all  tension. 

Of  course,  in  cases  in  which  it  is  not  possible  to  re- 
move the  entire  tumor,  it  is  much  better  for  the  patient 
if  only  a  gastroenterostomy  is  made  to  give  temporary 
relief  from  the  pyloric  obstruction. 

It  should  be  stated  here  that  occasionally  a  carcinoma 
will  be  f otmd  which  is  apparently  perfectly  movable,  but 
which  is  found  later  to  have  invaded  the  pancreas,  the 
latter  organ  being  attached  to  and  moving  with  the 
stomach. 

GASTRECTOMY. 

Complete  gastrectomy,  although  it  is  now  a  recog- 
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nized  operation^  must  always  remain  rare,  because  cases 
in  which  the  disease  is  sufficiently  advanced  to  require 
this  operation  are  usually  so  far  advanced  that  the  opera- 
tion is  useless.  When  indicated^  the  steps  which  have 
just  been  described  are  simply  to  be  carried  further 
until  the  entire  organ  has  been  removed.  Here  again, 
it  is  of  the  utmost  importance  to  unite  the  esophagus 
to  a  loop  of  the  jejunum,  sufficiently  loose  to  prevent 
tension. 

I  have  never  removed  the  entire  stomach,  but  in  two 
cases  of  partial  gastrectomy  so  small  a  portion  of  the 
cardiac  end  of  the  stomach  could  be  preserved  that  I 
virtually  had  an  opportunity  to  test  this  method.  It  is 
very  simple,  and  I  believe  it  must  be  ordinarily,  at  least 
temporarily,  successful  in  cases  in  which  it  would  be  in- 
dicated. 

In  all  of  these  operations  there  are  a  few  points  of 
great  practical  value,  concerning  the  preparaidon  of  the 
patient  and  the  after-treatment,  which  are  not  generally 
appreciated  and  which  are  consequently  worthy  of  men- 
tion in  this  paper. 

Many  of  these  paidents  entered  the  hospital  in  an  ex- 
tremely emaciated  condition,  because  almost  always  milk 
is  the  only  food  which  has  been  given  for  a  consider- 
able period  of  time.  The  stomach  contains  a  quantity  of 
residual  decomposing  material  and  the  milk  which  is 
taken  is  at  once  changed  into  a  similar  decaying  sub- 
stance, from  which  it  is,  of  course,  impossible  to  secure 
any  nutrition,  even  from  the  portion  which  may  pass  the 
pyloric  obstruction  into  the  intestine.  If  the  stomach  is 
carefully  irrigated  with  warm  normal  salt  solution 
through  a  large-sized  stomach  tube  before  food  is  given, 
every  three  to  six  hours,  the  conditions  for  obtaining 
some  benefit  from  the  food  will  be  greatly  improved.  In 
most  cases  the  use  of  an  ounce  of  one  of  the  various  con- 
centrated liquid  predigested  foods  in  the  market,  given  in 
three  ounces  of  normal  salt  solution  after  making  gastric 
lavage  every  three  to  six  hours,  will  be  followed  by  rapid 
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improyement  in  strength.  In  this  manner  the  absorption 
from  the  stomach  of  products  of  decomposition  will  be 
prevented^  and  for  this  the  absorption  of  at  least  a  small 
amount  of  concentrated  food  will  be  substituted.  It  is 
best  at  first  to  spray  the  pharynx  with  a  4  per  cent,  solu- 
tion of  cocain  and  to  permit  the  patient  to  swallow  a 
little  of  this  rather  than  to  wait  for  five  minutes  before 
introducing  the  stomach  tube.  This  will  prevent  tm- 
necessary  gagging  and  discomfort  of  the  patient. 

It  is  well  to  introduce  through  the  stomach  tube  into 
the  stomach  once  a  day^  or  less  f requently^  after  the  lay- 
age>  two  ounces  of  castor  oil  or  olive  oil  and  then  to  with- 
draw the  tube.  Unless  the  pylorus  has  been  entirely 
occluded  the  oil  will  find  its  way  into  the  intestine  and 
will  aid  the  nutrition  of  the  patient. 

It  is  well  to  place  these  patients  on  nutrient  enemata 
at  the  same  time.  One  ounce  of  one  of  the  liquid  pre- 
digested  foods  in  the  market,  dissolved  in  three  oimces  of 
normal  salt  solution  and  introduced  through  a  soft  rub- 
ber catheter  which  has  been  inserted  a  distance  of  two  to 
three  inches,  seems  to  be  of  the  greatest  value. 

In  case  the  patient  is  nauseated  after  the  operation, 
gastric  lavage  should  again  be  employed  at  once.  If  the 
patient  has  been  accustomed  to  the  use  of  the  stomach 
tube  before  the  operation,  it  is,  of  course,  a  great  ad- 
vantage to  him  after  the  operation. 

It  is  important  to  use  only  a  small  amount  of  water  in 
making  gastric  lavage  after  the  operation  for  fear  of 
disturbing  the  healing  of  the  wound  in  the  stomach.  We 
introduce  but  half  a  pint  at  a  time.  Neglecting  this  pre- 
caution caused  the  death  of  one  of  my  patients. 

Rectal  feeding  should  be  continued  for  two  weeks  after 
the  operation,  but  small  amounts  of  predigested  liquid 
nourishment  may  be  given  every  three  hours  by  mouth 
after  the  fourth  or  fifth  day  in  most  cases. 

I  have  reviewed  the  histories  of  the  cases  on  which  I 
have  made  stomach  operations  at  the  Augustana  Hos- 
pital, and  find  that  in  seven  cases  gastrostomies  were 
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made  for  the  relief  of  obstruction  of  the  esophagus ;  one 
of  these  was  made  for  the  purpose  of  dilating  a  benign 
stricture,  one  for  the  purpose  of  feeding  a  patient  who 
had  been  starved  to  a  mere  skeleton  because  of  the  pres- 
ence of  a  diyerticulum  which  had  completelj  occluded 
the  esophagus.  The  former  case  recovered,  the  latter 
died  of  exhaustion.  She  was  in  an  almost  hopeless  con- 
dition when  she  entered  the  hospital.  Of  the  five  re- 
maining cases  operated  on  for  obstruction  of  the  esopha- 
gus due  to  carcinoma,  three  recovered  and  two  died  of 
exhaustion,  being  in  a  hopelessly  starved  condition  when 
admitted. 

Two  cases  operated  on  for  perforation  of  the  stomach, 
one  due  to  ulcer,  the  other  due  to  gunshot  wound,  both 
died  from  diffuse  peritonitis  which  was  present  at  the 
time  of  admission.  In  each  case  the  perforation  had 
existed  for  eighteen  hours  and  the  abdominal  cavity  was 
full  of  food  and  a  thin  cloudy  fluid. 

There  were  nine  pylorectomies  and  incomplete  gas- 
trectomies with  three  deaths,  one  from  shock  two  hours 
after  the  operation,  one  from  overdistension  of  the  small 
remnant  of  the  stomach  with  fluid  during  gastric  lavage 
after  the  patient  had  been  normal  for  four  days.  The 
lavage  was  ordered  because  the  patient  was  slightly 
nauseated  and  the  nurse  misimderstood  the  order  in  re- 
gard to  the  quantity  to  be  used  at  a  time.  The  third 
case  died  as  a  result  of  loosening  of  a  Murphy  button 
on  the  seventh  day.  The  patient  was  badly  nourished, 
and  it  is  likely  that  imion  was  retarded. 

In  the  first  of  these  three  cases  a  gastroenterostomy 
should  have  been  made,  because  the  patient's  condition 
was  greatly  reduced  on  account  of  the  complete  obstruc- 
tion of  the  pylorus  by  the  carcinoma,  but  the  tumor 
seemed  so  completely  confined  to  the  stomach  that  it 
seemed  as  though  its  removal  might  result  in  a  per- 
manent cure.  In  the  second  case,  the  death  was  plainly 
due  to  an  accident,  which  could  have  been  avoided.  In 
the  third  case  I  believe  that  my  technic  was  at  fault. 
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There  were  seventeen  gastroenterostomies  for  the  re- 
lief of  non-malignant  obstruction  of  the  pyloms.  Of 
these  sixteen  recovered  and  one  died.  The  latter  was  a 
patient  74  years  of  age,  greatly  reduced  in  strength,  with 
an  almost  complete  cicatricial  obstruction  of  the  pylorus. 
Her  death  was  due  to  exhaustion. 

There  were  also  twenty-one  gastroenterostomies  for  the 
relief  of  pyloric  obstruction  due  to  carcinoma  in  cases  in 
which  a  complete  excision  of  the  tumor  was  not  possible. 
Of  these  twenty  recovered  and  one  died  from  exhaustion. 
The  patient  was  greatly  reduced  on  account  of  an  almost 
complete  obstruction  of  the  pylorus.  He  was  65  years  of 
age.  The  autopsy  showed  perfect  healing  of  the  anas- 
tomosis and  there  was  no  peritonitis. 

During  the  same  time  I  have  operated  on  a  number  of 
cases  at  two  other  hospitals,  but  I  have  not  had  the 
necessary  time  to  review  the  histories  of  these  cases, 
and  consequently  this  paper  was  based  on  the  observa- 
tions made  in  the  study  of  this  series  of  fifty-six  cases. 

Regarding  the  immediate  results,  I  would  say  that  the 
cases  of  obstruction  due  to  carcinoma  experienced  great 
relief,  many  of  them  being  not  only  freed  from  pain  and 
nausea  and  vomiting,  but  gaining  very  greatly  in 
strength,  and  almost  all  expressed  their  great  apprecia- 
tion of  the  benefits  of  the  operation.  The  ultimate  re- 
sults in  these  cases  will  be  reported  later. 

In  the  non-malignant  cases  I  think  that  there  has  been 
great  benefit  in  almost  every  case.  The  ultimate  results 
will  also  be  reported  later. 

It  is  likely  that  a  larger  experience  will  modify  many 
of  the  opinions  expressed  in  this  paper,  and  it  is  not  in- 
tended that  it  should  carry  great  weight. 

710  Sedgwick  Street. 

DISCUSSION 

ON  PAPERS  or  DBS.   KNOTT,   NILES   AND  OGHSNEB. 

Dr.  £.  Wyixis  Andrews,  Chicago— It  miiBt  be  admitted 
that  American  surgeons  have  been  backward  and  that  they 
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are  following  in  the  steps  of  the  Gennans  in  developing  gas- 
tric surgery.  But,  of  course,  we  all  know  that  the  world 
recognizes  the  excellent  pioneer  work  of  the  American  sur- 
geons in  intestinal  surgery.  The  eyolution  of  gastric  surgery 
will  take  oyer  a  large  numher  of  men,  who  formerly  treated 
the  cases  miedically,  into  the  surgical  domain.  We  used  to 
accept  those  cases  when  they  were  sent  to  us  by  the  interne 
for  operation,  which  was  very  rarely.  Now  we  assume  that 
the  pathology,  symptomatology,  etiology  and  indications  for 
operation  belong  to  our  field.  There  is  no  more  reason  why 
a  gastric  ulcer  should  be  classed  as  medical  than  there  is  why 
the  same  condition  on  the  leg  or  on  the  tongue  should  be 
considered  a  medical  disease.  Dr.  Dunsmoor  expressed  his 
surprise  and  disapproval  that  so  many  surgeons  were  willing 
to  enter  on  operative  work  in  the  lower  abdomen,  and  were 
so  much  afraid  of  the  work  above  the  umbilicus.  I  remem- 
ber reading  the  statement  by  Dr.  Willoughby  Fumess  that 
the  proximity  of  the  solar  plexus  made  surgery  in  the  upper 
abdomen  more  dangerous  from  the  standpoint  of  shock.  Now 
this  false  conservatism  or  timidity  deters  operators  in  this 
field,  but  when  you  consider  the  anatomy  you  will  find  that 
it  is  easier  to  repair  the  stomach  walls  than  it  is  to  do  the 
same  in  one  of  the  small  intestines.  It  is  a  fertile  field  for 
the  operator.  What  are  the  indications  for  operative  inter- 
ference in  stomach  disease?  The  indications  are  not  simply 
existence  of  chronic  stomach  disease,  whose  nature  we  can  not 
determine.  I  think  the  trend  of  modem  surgery  is  in  this 
direction:  when  we  have  a  case  of  chronic  stomach  trouble 
we  operate  for  diagnosis.  How  many  times  a  dyspeptic  pa- 
tient will  be  operated  on,  say  for  hemorrhoids,  then  sent  to 
some  specialist,  who  will  remove  an  ovary;  then  you  may 
send  for  some  one  who  will  anchor  a  floating  kidney;  then 
for  some  one,  who  in  despair  will  remove  the  appendix;  and 
after  all  this  the  patient  comes  back  to  you  as  bad  as  ever. 
But  if  the  patient  had  been  sent  to  a  surgeon  who  would 
have  performed  a  gastroenterostomy  in  the  first  instance,  you 
would  have  cured  the  case.  Dr.  Ochsner  spoke  of  a  number  of 
cases  in  which  he  had  operated  for  pure  gastric  pain.  Prob- 
ably he  now  performs  a  gastroenterostomy  on  all  cases  of 
obscure  gastric  pain  and  cures  a  large  proportion  of  them. 
Now,  I  think  we  must  all  recognize  that  the  chain  of  dis- 
orders, beginning  with  ulcer  and  ending  in  stenosis  or  car- 
cinoma, we  have  the  same  indication  for  early  operation  that 
we  have  in  other  abdominal  conditions.  There  is  frequently 
the  case  of  the  gastric  ulcer,  running  over  a  period  of  pain, 
vomiting  and  hemorrhage,  and  later  producing  carcinomatous 
degeneration  of  the  healthy  tissue.  Dr.  Bevan  has  reported  a 
case  of  pylorectomy  for  the  removal  of  pyloric  carcinoma, 
which  commenced  in  ulcer  of  the  stomach.    Dr.  Niles  traced 
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in  his  paper  the  history  of  a  carcinoma  of  the  pyloric  end  of 
the  stomaoh,  beginning,  as  you  will  find  nearly  every  one  of 
them,  in  gastric  ulcer.  Surgery  must  recognize  the  clinical 
continuity  of  these  factors  ending  in  carcinoma,  and  must 
operate  more  often  in  the  ulcer  stage  without  waiting  for 
perforation,  hematemesis  or  malignant  obstruction. 

Db.  William  J.  Mato,  Rochester,  Minn. — ^The  surgery  of 
gastric  ulcer  at  this  time  is  really  the  surgery  of  its  com- 
plications. This  is  shown  by  the  first  two  papers  that  were 
read  to-day  in  regard  to  stomach  adhesions,  pyloric  obstruc- 
tion, hemorrhage  and  perforation.  It  is  not  the  gastric  ulcer 
which  we  have  been  operating  for;  it  is  the  complications  of 
the  gastric  ulcer.  We  must  keep  this  very  clearly  in  mind. 
What  are  we  going  to  do  with  the  cases  we  see  before  the  c<Hn- 
plications  arise?  This  is  a  part  of  the  subject  which  must  be 
cleared  up.  The  ulcers  which  produce  the  complications  are 
usually  in  the  pyloric  end  of  the  gastric  cavity.  The  pyloric 
part  of  the  stomach  is  the  muscular  part,  and  it  is  on  this 
side  that  we  not  only  get  the  gastric  ulcer,  but  at  least  60 
per  cent,  of  all  the  gastric  cancers,  and  it  is  altogether 
probable  that  many  have  their  origin  in  ulcer.  We  can  not 
usually  excise  these  nlcers,  as  they  are  often  multiple.  I 
have  searched  for  a  bleeding  ulcer  half  an  hour  and  been  un- 
able to  find  it,  although  the  patient  had  a  severe  hemorrhage 
three  or  four  days  before  the  operation.  The  pyloric  obstruc- 
tion is  a  complication  of  gastric  ulcer,  but  the  ulcer  is  there 
long  before  you  get  the  obstruction;  so  that  operations  on  the 
pylorus  can  not  cure  the  condition,  because  the  ulcer  does 
not  depend  on  obstruction,  and  in  many  of  the  cases  the  ulcer 
is  beyond  the  pylorus  in  the  duodenum,  and  after  plastic  opera- 
tions, which  are  intended  to  cure  the  ulcer  by  enlarging  the 
pylorus,  the  food  must  still  pass  through  the  ulcerated  area 
before  it  reaches  the  bowel. 

Gastroenterostomy  is  the  most  satisfactory  operation  for 
ulcer,  as  it  drains  the  stomach  at  a  point  to  the  left  of  the 
ulcerated  portion,  and  if  the  pylorus  be  obstructed  the  cure 
will  be  permanent;  but  if  the  pylorus  be  open,  as  soon  as  the 
ulcer  heals  the  spasm  relaxes  and  the  food  passes  down  through 
the  pylorus  again  and  the  fistula  contracts,  and  relapse  may 
occur.  In  such  cases  resection  of  the  pyloric  end  of  the 
stomach  or  the  ulcer  Jsearing  area  will  be  best,  as  recommended 
by  Rodman. 

Just  a  word  in  regard  to  cancer.  Our  only  reasonably  sat- 
isfactory operations  for  this  condition  have  been  extirpation. 
The  operation  for  pyloric  growth  usually  is  not  difficult,  and 
by  removing  all  of  the  lesser  curvature  tho  pylorus  and  the 
body  of  the  stomach  to  the  left  gastroepiploic  vessel,  all  of 
the  lymphatics  will  be  removed  and  the  remaining  portion  of 
the  stomach  may  be  expected  to  remain  free,  as  it  is  isolated 
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from  the  pyloric  end  by  reason  of  a  separate  vascular  and 
lymphatic  arrangement.  In  27  resections  of  the  stomach  for 
cancer,  5  died  from  the  operation,  one  died  later  from  an- 
other cause;  but  of  the  21  that  recovered,  the  average  length 
of  life  was  over  a  year,  one  living  over  three  years  and  two 
alive  and  well  over  two  years. 

Db.  Cabl  WAONEBy  Chicago— Three  cases  of  so-called  in- 
operable carcinomatas,  which  have  occurred  in  my  practice, 
come  to  my  mind.  The  most  important  one  afflicted  a  woman 
aged  53.  She  was  emaciated  to  a  skeleton  and  had  a  tumor 
of  the  size  of  a  fist  in  the  stomach  region,  which  first  appeared 
about  a  half  year  previous,  growing  steadily  since.  The  pa- 
tient presented  all  the  symptoms  of  carcinoma  of  the  stomach, 
such  as  the  presence  of  lactic  acid,  absence  of  muriatic  acid, 
emaciation,  vomiting  and  pains.  Several  surgeons  were  con- 
sulted, who  all  concurred  in  the  diagnosis  of  inoperable  car- 
cinoma of  the  pyloric  end  of  the  stomach.  The  patient  had 
another  tumor  in  the  inguinal  region,  below  the  Poupart  liga- 
ment, also  the  size  of  a  fist,  which  was  diagnosed  as  a  lipoma, 
and,  of  course,  not  brought  into  any  connection  with  the 
tumor  visible  in  the  stomach  region.  When  she  came  under 
my  care  I  also  was  of  the  opinion  that  I  was  confronted  with 
inoperable  neoplasm  of  the  stomach,  and  took  therapeutic 
measures  accordingly,  until  one  day  I  recollected  a  case  of  my 
former  experience,  where  I  found,  with  an  exploratory  lap- 
arotomy, a  fatty  tumor,  originating  in  the  ligamentum  teres, 
hepatis  suspensorium  and  overlying  parts  of  liver,  stomach, 
gall  bladder  and  part  of  ascending  and  transverse  colon, 
which  caused  a  condition  similar  to  that  presented  in  the 
present  case.  Thus  I  resorted  to  an  exploratory  laparotomy 
also  in  this  case. 

The  tumor,  which  the  operation  exposed,  consisted  mainly 
of  omentum,  which  had  converted  part  of  the  stomach,  colon 
transversum,  liver,  gall  bladder  and  the  corresponding  parietal 
peritoneum,  through  exudates  and  adhesions,  into  one  solid, 
unique  mass.  It  could  be  removed  very  readily,  in  spite  of  a 
few  difficulties,  and  careful  examination  showed  otherwise 
absolute  normal  conditions  of  the  organs  involved.  There 
were  no  signs  of  old  ulcer  cicatrices  in  the  stomach  in  spite 
of  the  fact  that  such  could  have  been  suspected  to  exist  on 
account  of  pains,  which  the  patient  stated  she  had  suffered 
during  nineteen  years  previous  to  the  first  appearance  of  the 
tim[ior.  This  latter  misled  the  physicians  to  conceive  the 
theory  of  ulcer,  cicatrix  and  subsequent  carcinoma,  just  as  in 
the  book. 

I  closed  the  abdomen,  somewhat  disappointed  at  not  having 
found  any  explanation  for  the  development  of  the  inflam- 
matory condition  of  such  grave  bearing  on  the  whole  organ- 
ism.    However,  when   I   proceeded   to  extirpate  the   alleged 
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lipoma,  which,  as  above  stated,  was  located  at  the  region  of 
'the  fossa  ovalis  femoralis,  ereiything  became  dear  to  me. 
After  freeing  it  from  its  covering,  it  unfolded  itself  just 
like  a  lipoma  arborcacence,  such  as  we  find  in  the  knee  joint, 
and  with  a  pedicle  as  thin  as  a  lead  pencU  entering  into  the 
femoral  canal  in  the  peritoneal  eavitj.  On  traction  it  proved 
to  be  in  connection  with  the  omentum  and  represented  an 
elongated  end-piece  of  it»  'vHiich  had  slipped  through  the 
femoral  ring  in  the  form  of  a  femoral  hernia  out  of  the  ab- 
dcmiinal  cavity,  and  developed  outside  of  the  femoral  ring 
into  this  large  tumor. 

The  weight  of  this  extra  abdominal  tumor  caused,  with 
every  motion,  especially  when  walking,  a  pulling,  jerking  soi- 
sation  at  the  insertion  point  of  the  large  omentum,  namely, 
at  the  large  curvature  of  the  stomach,  and  thus  produced  in- 
t^ise  pains.  In  the  good  old  German  style,  hot  plates,  hot 
poultices  and  all  kinds  of  other  counter-irritants  were  ap- 
plied frequently  to  the  stomach  r^on,  during  years,  with  the 
result  that  in  time  local  peritonitis,  with  adhesions  and  ex- 
udate masses,  developed.  Seven  years  have  elapsed  since  the 
operation  and  the  woman  is  still  enjoying  very  good  health. 
Ck>n8equently,  the  alleged  inoperable  carcin<Mna  of  the  stom- 
ach, which  had  reduced  the  patient  to  skin  and  bones,  and, 
imdoubtedly,  would  have  terminated  her  miserable  existence 
within  a  few  weeks  on  account  of  marasmus,  was  no  car- 
cinoma at  all. 

This  case  serves  as  an  excuse  for  a  plea  for  greater  fre- 
quency of  exploratory  laparotomy  in  such  so-called  absolutely 
hopeless  cases  of  inoperable  carcinoma  of  the  stomach. 

Db.  WnxiAic  L.  BoDUAif,  Philadelphia— There  is  no  more 
important  subject  at  the  present  time  than  gastric  surgery. 
Here  in  America  we  have  been  a  little  slow  in  moving  along 
in  this  direction.  I  think  that  Dr.  Mayo  admirably  summed 
up  the  situation  when  he  said  that  the  surgery  of  the  stom- 
ach is  principally  the  surgery  of  the  complications  of  ulcer 
rather  than  the  first  ulcer  itself.  I  think  we  should  always 
keep  in  mind  that  it  is  the  complications  resulting  from  gas- 
trio  ulcer  that  require  operations  on  the  stomach.  Therefore, 
as  he  says,  the  real  question  is  as  to  what  to  do  with  the 
gastric  ulcers,  if  they  can  be  diagnosticated  sufficiently  early 
to  render  excision  possible.  There  is  no  doubt  that  we  will 
come  very  early  to  the  excision  of  the  ulcers  before  complica- 
tions take  place.  It  has  already  been  done  in  an  increasing 
number  of  cases  year  by  year,  and  I  feel  that  in  time  the  treat- 
ment of  gastric  ulcer  will  be  partial  gastrectomy,  and  that  the 
mortality  will  not  be  more  than  5  or  10  per  cent.  Taking  all 
the  early  operations  done  during  the  past  fifteen  years,  it  has 
not  been  more  than  15  per  cent.,  and  surely  at  the  present 
time  it  should  not  be  more  than  one-half  of  that. 
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I  would  like  to  call  attention  to  one  point  that  Dr.  Knott 
did  not  refer  to  in  his  paper.  These  adhesions  between  the 
anterior  wall  of  the  stomach  and  the  abdominal  parieties, 
which  would  seem  to  be  easy  and  safe  to  break  up  during 
the  operation  for  gastric  ulcer,  do  not  always  prove  so.  Thus, 
Hoffmeister  has  said  that  adhesions  should  always  be  picked 
apart  very  carefully,  having  in  mind  not  only  the  possibility, 
but  the  probability  of  tearing  into  the  wall  of  the  stomach 
itself. 

On  one  point  I  would  rather  differ  from  Dr.  Niles.  He 
speaks  of  the  inadvisability  of  excision  in  a  majority  of  in- 
stances because  of  the  fact  that  multiple  ulcers  may  exist. 
That  is  true  undoubtedly  in  many  instances,  but  it  does  not 
occur  sufficiently  often  to  deter  one  from  doing  a  partial  gas- 
trectomy if  there  is  a  well-marked  tumor,  and  it  may  occur 
even  in  benign  as  well  as  malignant  disease.  Even  if  the 
small  ulcer  is  overlooked,  no  harm  is  done.  We  must  re- 
member always,  as  Dr.  Niles  and  Dr.  Murphy  and  Dr.  Ochsner 
have  said,  that  there  always  is  a  marked  tendency  to  the 
development  of  benign  disease  in  the  stomach,  when  there  has 
been  chronic  disease.  Some  go  so  far  as  to  make  the  state- 
ment that  at  least  50  per  cent,  of  all  gastric  ulcers  go  on 
and  develop  into  carcinoma,  and  we  must  all  admit  that  a 
great  number  do,  and  it  is  for  this  reason  that  partial  gas- 
trectomy, which  is  not  much  more  dangerous  than  gastro- 
jejunostomy, is  of  much  more  value.  I  also  wish  to  say  with 
Dr.  Ochsner,  that  we  owe  a  great  deal  to  Dr.  Mayo  in  per- 
fecting anterior  gastrojejunostomy.  There  is  no  doubt  that 
the  anterior  operation  will  closely  rival  the  posterior  method, 
and  there  is  no  more  reason  why  the  vicious  circle  should 
occur  when  the  anterior  operation  is  done,  than  when  the 
posterior  is  performed.  Personally,  I  have  always  employed 
the  latter  operation.  It  seems  to  me  to  be  the  most  anatomic, 
and  the  majority  of  writers  prefer  it  to  the  anterior.  The 
anterior  operation  is  of  so  much  advantage  early  in  the  break- 
ing up  of  these  adhesions,  that  if  it  can  be  done  without  the 
vicious  circle  (and  I  believe  it  can),  it  will  certainly  be 
used  far  more  in  the  future  than  it  has  in  the  past.  I  have 
no  doubt  that  it  is  very  important  that  the  lowest  point  on 
the  wall  of  the  stomach  be  selected,  where  drainage  can  be 
easily  established,  and  in  that  manner  I  am  sure  that  the 
vicious  circle  will  be  avoided.  I  believe  that  with  the  opera- 
tion as  performed  by  Dr.  Mayo,  or  by  Dr.  Van  Hodcer,  there 
will  be  in  a  certain  nimiber  of  cases  the  vicious  circle, 
but  these  cases  must  be  subsequently  met  by  entire  an- 
astomosis. 

Db.  a.  H.  Cobddeb,  Kansas  City,  Mo. — ^If  we  could  locate 
the  position  of  the  ulcer,  on  first  thought  it  would  seem  ad- 
visable to  excise  it,  but  when  we  take  into  consideration  the 
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pathologic  changes,  the  difficulty  of  locating  the  ulcer  at  the 
time  of  the  operation,  the  inability  to  define  its  limit,  the 
numerous  vascular  adhesions  to  surrounding  organs  and  the 
slowness  with  which  scar  tissue  heals,  this  idea  is  then  dis- 
pelled and  some  other  procedure  suggests  itself  that  would 
be  equally  efficient  and  less  dangerous.  This  operation  I  be- 
lieve to  be  preferably  gastroenterostomy.  I  have  performed  a 
number  of  these  operations.  The  majority  of  them  have  been 
performed  in  the  anterior  wall  of  the  stomach.  In  none  of 
my  cases  have  I  had  any  trouble  from  the  so-called  vicious 
circle.  It  is  very  essential  that  the  opening  in  the  stomach 
should  be  at  the  most  dependent  point.  This  feature  of  the 
operation  I  called  attention  to  some  eight  years  ago.  Many 
of  these  cases  at  the  time  of  the  operation  have  been  erron- 
eously diagnosed  as  malignant,  and  even  during  the  operation 
the  indurated  mass  surrounding  the  side  of  the  ulcer  has 
been  misleading. 

When  you  take  into  consideration  the  fact  that  there  fre- 
quently exists  attachments  to  the  pancreas,  the  liver  and 
other  structures,  and  that  there  is  an  indurated  mass  with 
inflammatory  and  secreticial  changes,  you  can  easily  under- 
stand that  one  might  be  lead  into  believing  the  condition  to 
be  malignant.  Hence,  many  of  these  cases  have  been  per- 
mitted to  go  on  and  die  as  malignant.  Cases  have  recovered 
from  an  anastomosis  between  the  stomach  and  the  intestines. 
That  has  been  so  in  two  or  three  of  my  cases.  Even  at  the 
time  of  the  operation  I  have  made  the  diagnosis  of  malignancy. 
I  do  not  approve  of  the  partial  removal  of  the  stomach  in 
malignant  cases,  as  very  few,  if  any,  of  these  cases  are 
permanently  cured  by  such  procedure,  beside,  the  operation 
is  one  attended  with  a  high  mortality,  and  the  patient's  con- 
dition is  not  more  comfortable  during  the  time  that  they  live 
than  if  an  anastomosis  had  been  made  between  the  stomach 
and  the  intestines.  These  patients  are  in  a  condition,  as  a 
rule,  that  will  not  tolerate  prolonged  operative  procedures, 
hence  the  operation  must  be  quickly  performed  in  order  to  keep 
down  the  mortality. 

I  would  give  my  preference  to  the  use  of  the  Murphy  button 
in  these  cases,  owing  to  the  time  in  which  it  can  be  done  and 
the  fact  that  the  great  majority  of  them  recover  by  this  pro- 
cedure. 

Db.  Abthub  Dean  Bevan,  Chicago — ^I  feel  that  it  is  un- 
fortunate that  this  subject  has  been  divided  up  between  two 
sections.  I  call  attention  to  the  fact  that  in  the  Section  on 
Obstetrics  and  Diseases  of  Women  a  paper  has  been  read  on 
the  subject  of  "Gastric  Ulcer  and  Its  Complications."  I  should 
like,  and  I  think  it  proper,  Mr.  Chairman,  to  call  attention  to 
the  fact  that  another  Section  in  the  Association  is  in- 
fringing on  the  rights  of  this  Section,  and  that  a  paper  is 
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being  read  over  there  that  properly  belongs  to  the  Section  on 
Surgery  and  Anatomy.  In  the  second  place,  I  call  attention 
to  the  fact  that  the  very  important  work  of  obstetrics  has 
been  largely  omitted  by  that  Section,  and  on  this  account  I 
give  notice  that  I  shall,  at  the  proper  time,  make  a  motion 
that  the  delegates  of  the  Section  on  Surgery  and  Anatomy  be 
instructed  to  call  the  attention  of  the  House  of  Delegates  to 
this  point,  and  to  ask  them  to  notify  the  Section  on  Obstetrics 
and  Diseases  of  Women  of  this  fact,  call  their  attention  to  the 
fact  that  they  are  infringing  on  the  work  of  the  Section  on 
Surgery  and  Anatomy,  and  to  instruct  them  in  the  future  to 
limit  their  work  to  the  very  important  work  of  obstetrics  and 
the  surgical  work  on  the  genital  organs  of  women. 

Db.  Van  Bxtbeit  B^ott,  Sioux  City,  Iowa — ^The  general 
trend  of  your  remarks  seemed  to  be  in  accord  with  the  policy 
urged  in  my  paper;  in  other  words,  that  the  surgery  of  the 
stomach  is  on  the  increase,  and  that  many  cases  had  been 
in  the  past  improperly  treated  or  not  treated  at  all,  which,  in 
the  light  of  recent  knowledge,  could  have  been  relieved  by 
surgical  methods.  While  we  in  the  United  States  have  been 
in  the  past  accused  of  being  behind  the  advanced  position  se- 
cured by  Germany  in  gastric  surgery,  we  will  no  longer  be 
liable  to  such  criticism,  as  in  this  country  as  good  work  is 
being  done  in  this  direction  as  is  done  anywhere.  With 
the  increased  experience  gained  by  the  larger  volume  of 
work  done,  our  ability  to  better  treat  these  cases  will  increase 
and  will  be  made  manifest  by  better  results.  The  securing 
of  better  results  will  encourage  more  men  to  take  up  this 
work,  and  more  exact  diagnoses  will  follow,  and  with  the 
diagnosis  will  be  found  the  treatment. 

Db.  H.  D.  Nilbs,  Salt  Lake  City— My  reason  for  preferring 
gastrojejunostomy  in  the  treatment  of  ulcers  of  the  stomach 
is  that  the  ulcer  will  get  well,  no  matter  what  stage  it  may 
have  reached,  if  the  part  is  put  at  rest.  In  other  words,  if 
you  rest  the  ulcer  it  will  be  naturally  inclined  to  heal  of  itself. 
Moreover,  when  you  remove  the  ulcers  that  you  see  by  ex- 
cision you  are  sure  to  leave  two  or  three  there  that  you  can 
not  see,  and  which  in  time  are  pretty  sure  to  do  damage. 
Gastroenterostomy  removes  all  those  ulcers  which  you  see, 
but  there  still  remains  those  which  you  do  not  see.  We  know 
that  there  is  a  pathology  in  the  upper  half  of  the  abdomen,  in 
and  about  the  stomach,  that  produces  many  deaths,  and  we 
have  been  discussing  these  different  measures  for  treatment, 
while  many  of  our  patients  go  on  to  death.  We  know  that 
there  is  one  radical  way  to  reason,  and  if*  each  of  us  will  be 
positive  in  his  conviction  that  there  is  only  one  kind  of  treat- 
ment that  is  based  on  surgical  conception,  I  am  sure  that 
the  mortality  following  gastric  pathology  or  the  treatment 
of  gastric  pathology  will  be  much  less.     It  is  time  for  this 


Digitized  by 


Google 


134 

gastric  pathology  to  be  removed,  not  only  from  the  domain 
of  medicine,  but  from  obstetrics  and  gynecology,  and  the  treat- 
ment of  the  future  will  certainly  fc^ow  the  paths  of  surgeiy 
for  the  removal  of  the  pathology  in  the  upper  half  of  the 
abdomen. 

Db.  a.  J.  OcHSNEB,  Chicago— The  statistics  concerning  my 
own  experience  which  I  gave  in  my  paper  and  the  discussion 
of  Dr.  Cordier  would  seem  to  leave  the  impression  that 
pylorectomy  is  an  operation  which  will  be  likely  to  be  aban- 
doned more  and  more.  The  facts  d  the  case  are,  however, 
precisely  the  opposite  for  the  following  reasons:  Up  to  the 
present  time  these  cases  have  come  under  our  care  at  a  time 
when  the  complete  removal  of  the  carcinoma  of  the  pylorus 
was  exceedingly  improbable,  which  is  shown  by  the  fact  that 
out  of  79  cases  on  which  we  attempted  to  (^perate,  23  were 
cases  in  which  no  operation  at  all  was  possible.  However, 
we  find  that  the  stomach,  with  its  thick  walls  and  with  its 
distribution  of  lymphatics,  which  Dr.  Mayo  has  described,  is 
an  organ  of  which  the  complete  removal  is  not  at  all  impos- 
sible and  the  statistics  of  Mikulics,  Csemy,  Kocher,  Mayo 
and  others  would  confirm  this. 

The  reason  why  the  mortality  has  been  large  in  my  own 
cases  is  that  in  two  cases  a  fatal  blunder  was  made;  in  the 
third  case  a  gastroenterostomy  should  have  been  made,  in 
order  to  make  it  possible  to  build  up  the  patient  who  was 
virtually  starved  and  a  pylorectomy  should  have  been  made 
later.  Eliminate  these  blunders  and  the  mortality  would  not 
have  been  high.  Another  reason  why  the  mortality  has  been 
high,  is  because  we  have  not  approached  this  operation  in  a 
sensible  way.  If  we  will  apply  two  pair  of  forceps  to  the 
duodenum  as  far  as  possible  beyond  the  tumor  and  still  suffi- 
ciently close  to  the  latter  to  avoid  injuring  the  common  duct, 
we  can  cause  a  compression  which  will  prevent  any  danger  of 
hemorrhage  from  this  point  and  which  will  facilitate  the 
closing  of  the  duodenum.  We  then  apply  another  pair  of 
forceps  to  prevent  hemorrhage  from  the  gastrohepatic  omen- 
tum. The  gastrocolic  omentum  is  grasped  in  the  same  way. 
After  these  forceps  have  been  applied  a  section  is  made  of  the 
duodenum  between  the  first  two  pair  of  forceps  which  are 
left  in  place.  If  the  malignant  growth  is  confined  to  the  tis- 
sues of  the  stomach  the  operation  can  be  accomplished  with 
great  facility.  A  point  to  be  borne  in  mind  is,  that  the 
gastrohepatic  omentum  is  to  be  removed.  Therefore,  we 
place  successive  pairs  of  forceps  up  to  a  point  beyond  the  dis- 
tribution of  the  lymphatics  which  ccnnmunicate  with  the 
pyloric  end  of  the  stomach.  There  can  be  no  hemorrhage  be- 
cause the  blood  supply  comes  from  vessels  caught  by  these 
forceps. 

In  doing  this  operation  we  must  be  careful  not  to  injure 
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the  pancreas  or  to  go  too  close  to  the  transverse  colon.  If 
we  bear  these  points  in  mind  we  can  accomplish  the  operation 
safely  in  a  short  time.  The  pyloric  end  of  the  duodenum  can 
be  closed  best  by  placing  a  simple  purse-string  suture  about 
the  duodenum.  There  can  be  no  hemorrhage  because  this 
suture  compresses  all  of  the  ressels.  Then  you  take  the  lowest 
point  you  can  select  in  the  remaining  portion  of  the  stomach 
and  attach  it  to  the  jejunum,  leaving  a  sufficient  portion  free 
beyond  the  point  at  which  the  duodenum  crosses  the  meso- 
colon to  prevent  all  tension. 

I  think  that  with  early  operation  and  with  these  steps  in 
view  we  should  in  the  future  have,  not  5  or  10  per  cent,  but 
a  very  large  proportion  of  permanent  cures. 
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THE   SINGLE   CUPP  METHOD  OP  CIECULAB 
ENTEEOEEHAPHY: 

A  NEW  METHOD. 


O.  BEVERLY  CAMPBELL,  AM,,  MJ). 

ST.  JOSEPH,  MO. 


A  NEW  METHOD. 

A  consideration  of  the  evolution  in  the  methods  of 
circular  enterorrhaphy  occurring  in  the  past  seven  cen- 
turies^ with  the  use  of  mechanical  devices  and  sutures, 
and  by  the  suture  methods  alone,  is  indeed  interesting. 

The  gooseys  trachea  of  the  four  masters,  wood  canula, 
dried  intestine,  Scarpa^s  tallow  candles,  Watson's  gelatin 
tubes,  Chopart  and  Sabatier's  prepared  cardboard,  later. 
Sennas  bone  plates,  Paul's  bone  tube,  Ashton's  rubber 
rings.  Murphy's  button,  Jessetf s  bone  tubes,  BrokaVs 
segmented  rubber  rings,  the  potato  cylinder,  the  forceps 
of  Laplace  and  others,  the  rubber  bulbs  of  Treves,  repre- 
sent the  progress  in  mechanical  devices;  while  the  Glover 
suture  and  the  open  treatment  of  the  wound,  Jober's 
method,  the  Lembert  suture,  the  Czemy-Lembert,  the 
Maimsell  method,  Chapufs  method,  the  Harris  method, 
Rummer's  method  and  the  Connell  suture,  represent 
the  progress  in  suture  methods. 

Considering  the  multiplicity  of  methods  now  in  use, 
by  mechanical  devices  and  by  suture,  leads  one  to  con- 
clude that  circular  enterorrhaphy  is  still  in  an  evolu- 
tionary state,  that  an  ideal  method  had  not  as  yet  been 
devised. 

Since  Eichat,  Eicherand  and  Treves,  in  the  early 
part  of  the  nineteenth  century,  taught  that  union  is  more 
readily  obtained  between  serous  surfaces  than  between 
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mucous  surfaces  or  beween  serous  and  mucous  surfaces, 
nearly  all  of  the  methods  that  have  since  been  originated 
have  adhered  to  the  principle  of  obtaining  imion  of 
serosa  to  serosa.  The  Lembert  suture,  placed  through 
serosa,  muscularis  and  submucosa  with  the  knot  outside 
of  the  lumen  of  the  bov^el,  is  probably  the  most  uni- 
versally popular  method  of  suturing.  Yet  it  must  be 
admitted  that  closely  placed  sutures  of  this  character 
in  pathologic  states  of  the  bowel  are  often  defective,  be- 
cause of  pressure  necrosis.  The  method  is  slow  of  ac- 
complishment, also  requiring  great  skill  in  placing  the 
sutures  through  the  submucosa  without  penetrating  the 
mucosa.  Should  the  mucosa  be  penetrated,  a  new  danger 
is  added,  that  of  capillary  oozing.  By  this  method  a 
diaphragm  is  formed  within  the  lumen  of  the  bowel, 
lessening  to  some  extent  its  caliber.  All  of  the  methods 
in  vogue  which  adhere  to  this  principle  produce  a  dia- 
phragm within  the  lumen  of  the  bowel,  and  some  of  the 
late  methods  have  added  to  the  danger  of  pressure  necro- 
sis, and  have  contributed  a  new  danger  in  placing  a 
foreign  body  within  the  lumen  of  the  bowel,  an  occa- 
sional source  of  secondary  leakage  from  necrosis,  ileus, 
perforation  and  peritonitis. 

Some  of  these  later  methods,  however,  possess  the 
great  merit  of  being  time-saving  measures,  which  must 
be  recognized  as  extremely  important  in  cases  demand- 
ing resection  of  the  intestine.  Chaput,  in  1889,  de- 
veloped an  operation  termed  circular  enterorrhaphy  by 
abrasion  and  application,  in  which  he  coapts  denuded 
mucous  surfaces,  demonstrating  that  permanent  imion 
may  be  thus  obtained.  Robinson,  in  1891,  in  a  paper 
entitled  "Circular  Enterorrhaphy  by  a  New  Method,^' 
demonstrated  union  between  serosa  and  denuded  mucous 
membrane.  Kobinson's  method,  as  well  as  Chapufs, 
does  not  produce  a  diaphragm  within  the  lumen  of  the 
bowel.  Harris,  in  1892,  presented  a  method  involving 
the  same  principles  as  Robinson's  method,  with,  how- 
ever, nn  improved  teclmic,  in  that  he  docs  not  use  a 
10 
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foreign  body  within  the  lumen  of  the  bowel.  Harris 
has  also,  besides  extensive  experiments  on  the  dog,  ap- 
plied his  method  to  the  human  intestine,  demonstrating 
sero-fibrinous  imion.  The  requirements  to  be  met  in  an 
ideal  method  are: 

1.  The  union  of  the  severed  ends  of  the  intestine  by 
a  method  which  provides  against  immediate  and  second- 
ary leakage  from  the  intestine. 


Fig.  1. — The  mesenteric  arteries  are  ligated.  and  a  knife  la 
passed  through  the  mesentery  and  made  to  encircle  the  bowel,  cut- 
ting through  serosa  and  muscularis. 


2.  The  method  must  be  applicable  to  pathologic  con- 
ditions, as  well  as  to  the  normal  intestine. 

3.  Lessening  of  the  caliber  of  the  bowel  at  the  site 
of  union  should  be  obviated. 

4.  Rapidity  of  execution. 

I  wish  to  present  a  method  which,  in  my  opinion, 
meets  all  of  these  requirements.  Tlie  character  of  union 
obtained  is  serofibrinous. 
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DESCKIPTIOX   OF   METHOD. 

The  intestine  is  drawn  out  through  the  abdominal 
incision  and  its  course  determined.  The  contents  of  the 
intestine  are  stripped  downwards  and  tapes  or  clamps 
applied.  The  mesenteric  arteries  are  ligated.  A  knife 
is  passed  through  the  mesentery  and  made  to  encircle 
the  bowel,  cutting  through  serosa  and  muscularis.  A 
cuff  of  serosa  and  muscularis  five  centimeters  in  length 
with  the  mesentery,  is  rolled  back  by  means  of  gauze 
dissection  on  the  distal  portion  of  the  bowel,  which  is 
well  protected  with  gauze.  The  bowel  thus  denuded  is 
severed  at  its  distal  end  within  one  centimeter  of  the 
cuff.  At  the  proximal  end  it  is  severed  flush  with  the 
primary  incision.  Eight  through-and-through  sutures, 
the  knots  placed  within  the  lumen  of  the  bowel,  unite 
the  proximal  end  of  the  bowel  to  the  denuded  stump 
at  the  distal  end. 

The  cuff  is  now  rolled  over  the  site  of  union  on  to 
the  proximal  end  of  the  bowel  and  made  secure  by  a 
suture  placed  through  the  mesentery  close  to  the  bowel 
and  three  interrupted  sutures  placed  in  the  cuff  through 
serosa  and  muscularis  of  the  underlying  bowel. 

PRINCIPLES  INVOLVED  IN  THE  METHOD. 

The  cuff  completely  covers  the  sutures  placed  through 
the  proximal  end  of  the  intestine  and  the  stump  of  the 
distal  end,  so  that  leakage  can  not  occur,  as  plastic  lymph 
and  blood  agglutinate  the  cuff  to  the  serosa  of  the  proxi- 
mal end  of  the  intestine. 

There  can  be  no  increase  of  tension  on  the  sutures 
placed  through  the  proximal  end  of  the  intestine  and 
the  stump,  on  the  resumption  of  peristalsis,  because  of 
the  rapid  imion  between  the  cuff  and  the  serosa  of  the 
proximal  end  of  the  intestine.  The  caliber  of  the  lumen 
of  the  bowel  at  the  point  of  union  is  unchanged. 

AEGUMENTS  IN  FAVOR  OF  THE  METHOD. 

1.  It  is  practical,  easy  of  accomplishment  and  quick  of 
execution. 
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2.  It  is  the  most  natural  way  of  uniting  the  severed 
onds  of  the  intestine. 

3.  The  cuflf  so  covers  and  protects  the  sutures  placed 
through  the  proximal  end  of  the  intestine  and  the  stump 
of  the  distal  end  that  the  direct  line  of  leakage  and 
infection  is  obviated. 

4.  Pressure  necrosis  and  leakage  is  not  probable,  and 
union  is  quite  certain,  as  the  blood  supply  to  the  cuflf 
and  the  proximal  end  of  the  bowel  that  is  covered  with 
the  cuflf  is  undisturbed. 


Fig.  2. — A  cuff  of  serosa  and  muscularls  with  the  mesentery  Is 
rolled  back  on  the  distal  end  of  the  bowel,  by  means  of  gauze  dis- 
section. The  denuded  area  is  severed  at  the  distal  end  within  one 
centimeter  of  the  cuff,  at  the  proximal  end  flush  with  the  primary 
incision. 


5.  It  is  the  most  rapid  of  all  methods,  requiring  but 
from  five  to  eight  minutes  for  its  complete  accomplish- 
ment. 

6.  It  is  the  least  complicated  of  any  of  the  different 
methods  now  in  use,  and  it  can  be  safely  performed  by 
the  ordinary  surgeon,  who  rarely  is  called  on  to  resect 
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an  intestine,  quite  as  well  as  one  greatly  skilled  in  in- 
testinal surgery. 

7;  Convalescence  is  more  rapid  and  fewer  post-opera- 
tive sequelae  are  likely  to  occur. 

8.  It  is  applicable  to  any  part  of  the  intestinal  tract. 

9.  The  security  against  primary  and  secondary  leak- 
age, furnished  by  the  cuff,  makes  it  the  safest  of  all 
methods. 

RESULTS   or   EXPERIMENTS   ON    DOGS. 

I  will  now  submit  a  report  of  the  pathologic  findings 
following  operation  in  specimens  of  union  secured  from 
dogs.  There  were  four  specimens  examined,  viz.,  two 
days,  four  days,  eight  days  and  thirty  days,  following 
the  pi;imary  operations.  The  following  is  a  report  from 
the  Columbus  Memorial  Laboratory,  Chicago,  by  Prof. 
W.  A.  Evans : 

Specimen  1  (The  two  days'  specimen). — This  is  a  piece  of 
small  intestine,  with  mesentery  attached.  It  is  5V4  cm.  long. 
Near  the  center  of  the  specimen  is  a  discolored  area  2%  cm. 
long.  Four  circular  incisions  were  made,  one  just  above  tlie  dis< 
colored  area,  two  through  it  and  one  just  below  it.  A  circular 
piece  showing  the  convexity  of  the  bowel  was  removed  from 
just  about  the  middle  of  the  discolored  area.  At  this  point 
there  is  about  14  centimeter  between  the  outer  and  the  inner 
circular  muscle  coats.  A  second  longitudinal  section  was  taken 
through  the  line  of  juncture  between  the  red  and  white  at  its 
proximal  end. 

Section  A. — This  is  through  the  farther  end  of  the  cuff.  Our 
sections  are  made  lengthwise  of  the  intestines.  By  microscopic 
examination  we  find  the  following:  The  mucous  coat  shows 
villi  glands  and  other  mucosa  structures  normal  in  every  par- 
ticular. The  muscularis  mucosa  is  normal.  The  submucosa 
is  normal.  It  is  rather  thick  just  at  the  point  of  examination. 
This  coat  is  quite  thick,  owing  to  it  being  the  seat  of  a  mucous 
fold.  The  circular  muscle  coat  shows  slight  infiltration  with 
leucocytes.  The  longitudinal  muscle  shows  the  same  as  the 
circular.  Outside  of  the  longitudinal  muscle  is  a  thin  zone  of 
mixed  connective  tissue  fibers,  fibrin,  red  and  white  blood  cells. 
It  is  the  union  between  the  inner  muscle  tunic  of  the  cuff  nnd 
the  serosa.  It  is  as  firm  as  it  should  be.  This  layer  is  about 
1/10  as  thick  as  the  longitudinal  muscle.  Cuff  circular  coat  is 
somewhat  more  inflamed  than  is  the  inner.  Cuff  longitudinal 
coat  is  somewhat  more  inflamed  than  the  inner  longitudinal. 
Cuff  serosa  does  not  show  very  well  in  sections. 
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Conclusions. — Union  is  good  between  the  cuff  and  the  under- 
lying intestinal  wall. 

Section  B. — This  is  a  section  made  from  near  where  the 
mucosa  and  the  submucosa  of  one  side  was  stitched  to  the  wall 
of  the  other  side.  Mucosa:  This  coat  shows  villi  glands  and 
other  mucosa  structures.  It  is  quite  normal.  At  four  points 
just  on  the  mucosa  side  of  the  muscularis  mucosa  there  is  a 
moderate  inflammatory  reaction  around  the  thread  fibers.  There 
are  some  leucocytes  among  those  fibers.  The  muscularis  mucosa 
is  in  two  coats.  In  the  submucosa  there  is  moderate  inflam- 
matory reaction,  especially  along  the  vessel  radicles.  One 
thread  is  partly  in  this  coat  and  partly  in  the  mucosa. 


Fig.  3. — Eight  through-and-through  sutures  are  placed  through 
the  proximal  end  of  the  bowel  and  the  denuded  stump  of  the  distal 
end. 

Inner  Circular  Muscle. — This  muscle  shows  one  thread 
puncture  just  about  its  juncture  with  the  longitudinal  muscle. 
This  layer  shows  a  fair  amount  of  inflammatory  reaction  along 
the  vessel  radicles. 

Longitudinal  Muscle. — This  shows  about  the  same  amount 
of  inflammatory  reaction  as  the  circular  coat.  Outside  the 
longitudinal  muscle  is  the  layer  of  fibrinous  adhesions.  This 
layer  is  four  millimeters  thick  as  it  appears  on  the  slide.  It  is 
composed  of  fibrin  infiltrated  with  leucocytes  and  larger  cells 
with  considerable  perinuclear  protoplasm.  In  this  district  the 
thread  shows  at  several  places. 
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Cuff. — Circular  muscle  fibers  show  considerable  inflam- 
matory reaction  and  extravasation  of  blood.  The  cuff  longi- 
tudinal muscle  shows  much  extravasation  of  blood  and  a  fair 
amount  of  inflammatory  reaction.  The  serosa,  except  for  ex- 
travasated  blood,  is  negative. 

Specimen  2. — This  is  a  piece  of  small  intestine  with  partial 
mesentery  attached.  It  is  8  cm.  long.  Length  of  the  discolored 
area  in  this  specimen  is  2  cm.  The  incisions  were  made  just 
above  the  discolored  area,  4/10  cm.  below  its  upper  border,  1  cm. 
lower  down,  and  three  other  incisions  each  6/10  centimeters 
apart. 

Section  A. — This  extends  longitudinally  through  the  intes- 
tine at  the  tip  of  the  cuff.     The  sections  here  show  the  same  as 


Fig.  4. — The  cuff  Is  now  rolled  over  the  site  of  union  on  to  the 
proximal  end  of  the  bowel.  A  suture  la  placed  through  both  folds 
of  the  mesentery  of  the  cuff  close  to  the  bowel  above  the  anasto- 
mosing branch  of  the  mesenteric  artery,  and  through  both  folds  of 
the  mesentery  of  the  proximal  end  of  the  bowel.  Three  interrupted 
sutures  are  placed  through  the  cuff  into  the  serosa  of  the  proximal 
bowel. 

in  the  section  marked  "Section  A,  Specimen  1."  The  photo- 
graph shows  a  very  good  union,  still  fibrinous,  between  the  cuff 
and  the  underlying  intestine,  llie  other  layers  are  about  as 
reported  in  Specimen  1. 

Section  B. — This  is  a  semicircular  section  of  the  convex  half 
of  the  intestine  near  the  point  of  union  of  the  mucosa  and  sub- 
mucosa,  to  the  mucosa  and  submucosa  of  the  imstripped 
end.  It  is  mucosa.  The  epithelial  elements  of  the 
mucosa    are    perfect.      In    the    connective    tissue    structure 
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of  the  mucosa  is  more  inflammatory  reaction  than  in 
any  section  yet  examined.  The  muscularia  mucosa  is  in  two 
ooats,  the  longitudinal  coat  being  the  heavy  one.  The  sub- 
mucosa  shows  considerable  inflammatory  reaction.  The  cir- 
cular muscle  is  filled  with  cells  of  inflammation/  the  fibers  being 
considerably  displaced.  The  longitudinal  muscle  shows  the 
same  as  does  the  circular.  The  sections  are  evidently  beyond 
the  point  of  sutiure,  i.  e.,  in  a  region  not  split  for  the  flap. 

Section  C. — These  sections  are  just  up  the  cuflf  from  the  line 
of  suture  of  the  mucosa.  They  show  everything  shown  in  "B" 
and  in  addition,  external  to  the  longitudinal  miiscle  coat,  is  a 
coat  of  fibrous  adhesion,  and  outside  of  this  are  the  two  muscle 
layers  of  the  cuff. 

Specimen  3. — A  piece  of  larger  intestine  than  in  the  other 
specimens.  The  length  of  the  piece  is  seventeen  centimeters. 
The  length  of  the  discolored  area  is  two  centimeters.  The 
bowel  has  been  cut  longitudinally  just  above  the  proximal  end 
about  0.3  cm.  below  it,  0.5  cm.  lower  down,  1  cm.  lower  down, 
the  last  being  outside  the  line  of  discoloration. 

Sections  were  made  as  follows:  A,  longitudinal  section 
through  the  cuff.  B,  the  convexity  of  the  bowel  about  the 
point  of  union  of  mucosa.     B*  near  B. 

Section  A. — This  is  a  longitudinal  section  near  the  tip  of 
the  cuff.  The  mucosa,  muscularis  mucosa,  submucosa  and 
longitudinal  muscle  are  quite  normal,  showing  very  little  in- 
flammatory reaction.  The  line  of  union  between  the  longi- 
tudinal muscle  and  the  circular  muscle  of  the  cuff  shows  the 
following:  The  space  covered  is  about  50  mikromillimetcrs.  It 
is  filled  in  by  a  loose  reticular  fibrous  tissue.  The  fibers  have 
no  uniformity  of  direction.  There  are  only  a  moderate  number 
of  blood  vessels.  These  are  young.  There  are  many  cells 
around  the  embryonal  vessels.  The  vessels  that  I  identify  as 
such  run  lengthwise  of  the  intestine.  The  two  muscle  coats  of 
the  cuff  show  about  as  much  inflammation  as  the  muscle  coats 
of  the  intestinal  wall.  The  serosa  is  thickened  by  inflammatory 
reaction  until  it  is  about  as  thick  as  one  of  the  muscle  coats. 

Section  B. — Longitudinal  through  the  point  where  submucosa 
and  mucosa  of  one  side  are  joined  to  the  intestinal  wall  of  the 
other.  The  mucosa  is  perfect  except  for  leucocytic  infiltration. 
There  is  a  deep  V-shaped  dip  at  the  point  of  union,  the  apex 
being  toward  the  muscle.  Around  the  apex  of  the  V  runs  the 
muscularis  mucosa.  The  submucosa  is  also  continuous.  It  is 
thin  at  the  apex  of  the  V.  The  circular  muscle  of  the  side  is 
continuous  and  into  the  other.  This  is  true  of  the  longitudinal 
muscle  and  the  serosa.  The  muscle  coats  of  the  other  side  come 
into  the  inverted  V  and  turn  up  to  form  one  of  its  sides. 

They  are  joined  to  the  circular  muscle  of  the  other  side  by  a 
small  amount  of  fibrous  tissue.     (The  threads  are  knotted  in 
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the  lumen  and  are  firmly  held  in  the  wall.)  All  of  the  coats 
contain  large  numbers  of  leucocytes. 

Section  B.* — Circular  beyond  the  line  of  sutures.  This  shows 
as  indicated  for  Specimen  2,  except  that  there  is  greater  leuco- 
cytic  infiltration  in  each  of  the  coats. 

Specimen  4. — This  was  a  piece  of  intestine,  split  longitudin- 
ally. Microscopically  we  do  not  find  any  evidence  of  the  opera- 
tion procedure,  though  this  is  probably  due  to  our  not  finding 
the  proper  area  for  section.    There  is  a  heavy  wall  of  the 


Fig.  5. — a.  Mucosa,     b,  Muscularls  mucosa,     c.  Thread. 

usual  coats.  One  half  or  more  of  the  specimen  has  a  serous 
coat  that  shows  some  peritoneal  thickening.  The  other  por- 
tion is  not  so  covered. 

EXPERIMENTS  ON  DOGS. 

I  have  performed  75  primary  operations  on  dogs,  with 
the  following  results:  72  dogs  recovered  and  3  died,  a 


Digitized  by 


Google 


146 

mortality  of  4  per  cent.  The  convalescence  in  every  case 
was  short,  the  dogs  being  in  every  instance  turned  into 
the  general  ward  at  the  end  of  forty-eight  hours.  The 
following  is  a  report  of  the  cases  that  died : 

Case  1. — Dog  No.  36  died  five  days  following  operation. 
Cause  of  death  was  general  peritonitis.  The  great  omentum  was 
infiltrated  with  blood  and  pus,  and  was  adherent  to  the  cuff. 
Free  pus  was  found  in  the  peritoneal  cavity.  The  intestines 
were  not  much  distended,  but  were  agglutinated  together  in 
several  places.  The  site  of  operation  showed  the  cuff  rather 
dark,  but  union  of  the  cuff  to  the  imderlying  bowel  wall 
macroscopically  seemed  good.  A  section  of  intestine  involving 
the  site  of  union  was  removed,  and  examined  macroscopically, 
but  no  evidence  of  non-union  was  discovered.  The  intestine 
was  gently  distended  with  water,  but  no  leakage  was  found. 
The  cause  of  death  was  believed  to  be  an  infection  from  without, 
due  to  a  faulty  technic. 

Case  2. — ^Dog  number  48  died  four  days  following  operation. 
The  cuff  was  distended  with  blood  and  pus,  a  perforation  was 
found  in  the  cuff  in  the  line  of  miion  of  the  proximal  end  of 
the  bowel  to  the  stump,  with  positive  evidence  of  leakage. 

Case  3. — ^Dog  No.  62,  died  thirty-six  hours  following  opera- 
tion. No  evidence  of  peritonitis.  The  appearance  of  cuff  was 
good,  and  was  seemingly  well  adhered  to  the  underlying  bowel 
wall.  On  section  the  intestines  were  found  quite  well  filled  with 
blood,  showing  that  death  was  due  to  hemorrhage. 

Thirty  dogs  were  reoperated  on  at  periods  varying 
from  two  to  thirty  days  following  the  primary  operation, 
with  two  deaths,  a  mortality  of  7.5  per  cent.  The  deaths 
occurring  in  dogs  operated  on  at  the  end  of  forty-eight 
hours  following  the  primary  operation,  and  in  each  in- 
stance within  twenty-four  hours. 

CONDITIONS  OP  THE  CUFF  FOUND. 

In  nearly  every  instance  there  were  slight  adhesions  of 
the  omentum  to  the  cuff.  The  union  of  the  cuff  to  the 
underlying  bowel  was  good  in  every  instance.  In  one 
instance  the  intestine  above  and  bjelow  the  cuff  for 
a  distance  of  five  or  six  inches  was  adherent,  making  a 
bend  in  the  intestine  just  below  the  cuff,  but  in  no  way 
obstructing  the  lumen  of  the  bowel.  In  every  respect 
the  results  were  universally  good. 

WORK    ON    THE    HUMAN. 

I  have  only  used  this  method  in  two  cases,  in  the  one 


Digitized  by 


Google 


147 

a  somewhat  modified  technic  was  followed,  in  the  other 

the  same  technic,  as  above  described,  was  adhered  to. 

Case  1. — ^Mr.  B.,  60  years  of  age,  was  operated  on  Feb.  6, 1903, 
for  the  removal  of  a  tumor  in  the  region  of  the  sigmoid  flexure 
of  the  colon.  The  tumor,  with  several  inches  of  the  intestine, 
was  removed.  The  proximal  end  of  the  intestine,  which  was  to 
be  covered  with  the  cuif,  was  denuded  of  its  serosa,  so  that  the 
cuff  came  in  direct  contact  with  the  muscularis.  The  patient 
made  an  uninterrupted  recovery.  The  tumor  removed  proved 
to  be  an  adenocarcinoma. 


Fig.  6. — o.  Cuff.     6,  Line  of  union. 

Case  2. — ^Miss  B.,  aged  20,  had  been  operated  on  by  the 
writer  five  months  previously  for  the  relief  of  chronic  obstruction 
of  the  bowels,  due  to  tubercular  peritonitis.  The  patient  was 
relieved  of  the  obstruction,  improved  in  general  health,  and  it 
seemed  for  a  time  that  her  ultimate  recovery  was  assured. 
Feb.  1,  1903,  about  five  months  following  operation,  she  again 
developed  pronounced  symptoms  of  intestinal  obstruction.  Her 
condition  grew  worse  from  day  to  day,  although  slight  bowel 
movements  were  secured  by  the  use  of  the  high  rectal  tube. 
February  12  she  had  stercoraceous  vomiting,  and  a  fecal  dis- 
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charge  made  its  appearance  in  an  abdominal  fistula  remaining 
from  the  previous  operation. 

Although  the  condition  of  the  patient  could  hardly  be  more 
extreme,  and  but  little  hope  could  be  given  her  of  an  operation 
benefiting  her,  yet  she  was  desirous  of  the  few  chances  that  it 
might  offer.  The  abdomen  was  opened  in  the  median  line.  The 
intestines  were  greatly  distended  and  very  much  adherent  to 
the  parietal  peritoneum,  and  greatly  matted  together.  The  site 
of  obstruction  was  searched  for  and  found.  The  fecal  fistiila 
was  located,  the  intestine  just  above  the  site  of  obstruction 
was  perforated  in  two  different  places,  so  that  it  was  necessary 
to  resect  about  six  inches  of  it,  as  it  was  impossible  to  attempt 
its  repair.  There  was  no  difficulty  in  obtaining  the  cuff,  the 
above  described  method  being  practiced  in  every  detail.  The 
time  occupied  for  the  complete  resection  was  ten  minutes.  In 
the  further  liberating  of  the  adherent  intestines  a  large  tear 
was  discovered  in  a  badly  ulcerated  area,  and  a  second  resec- 
tion of  probably  four  inches  of  intestine  made. 

The  second  resection  was  a  little  more  difficult  on  account 
of  adhesions  and  the  extensive  pathology  in  the  mesentery;  how- 
ever, it  was  accomplished  in  a  reasonably  short  period  of  time. 
The  patient  died  at  the  end  of  thirty-six  hours.  A  postmortem 
was  denied,  so  that  we  can  not  say  as  to  the  behavior  of  the 
parts  of  the  bowel  united. 

The  method  of  operating  had  nothing  to  do  with 
the  results  in  this  case,  as  it  was  evidently  hopeless  by 
any  method  of  procedure.  It  has,  however,  demonstrated 
that  a  cuff  can  be  readily  formed  of  pathologic  tissue 
and  that  the  method  is  applicable  in  all  cases  where 
resection  of  the  intestine  is  necessary. 
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INTESTINAL  EESECTION, 

WITH   A   REPORT   OF    SIXTEEN    CASES  I    NINE    WITH    THE 
MURPHY  BUTTON  AND  SEVEN  WITH  THE  SUTURE. 


JAMES  H.  DUNN,  MJ). 

MINNEAPOLIS. 


With  the  exception  of  small  lesions  toward  the  free 
border  of  the  tube,  surgical  repair  of  the  intestines 
usually  implies  a  resection  more  or  less  extensive,  hence 
the  title  intestinal  resection  has  seemed  more  nearly  de- 
scriptive of  the  matter  on  which  it  is  my  purpose  to 
elicit  discussion  than  the  more  usual  term  "intestinal 
anastomosis.^' 

Every  surgeon  who  undertakes  even  cases  of  strangu- 
lated hernia,  intestinal  obstruction  or  penetrating 
wounds  of  the  abdomen,  as  well  as  all  who  open  the  ab- 
domen for  whatever  cause,  must  be  prepared  to  face, 
often  in  the  most  imexpected  manner,  a  resection  or  re- 
pair of  the  intestinal  canal.  In  the  vast  majority  of 
cases  intestinal  surgery  is  decidedly  emergent.  The 
urgent  nature  and  comparative  rarity  of  such  operations 
in  any  one  surgeon's  practice  renders  a  perfect  technic 
exceedingly  difficult.  To  skilfully  execute  such  an  opera- 
tion on  a  moment's  notice  under  the  most  varying  con- 
ditions, and  perhaps  at  rare  intervals,  is  a  severe  task. 
These  considerations  lend  the  subject  a  somewhat  gen- 
eral interest,  and  place  it  among  those  topics  which 
may  be  frequently  discussed  with  profit  even  though 
nothing  new  be  brought  out,  every  surgeon  having  rea- 
son to  frequently  review  his  knowledge  and  rehearse 
his  technic. 
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The  first  difficulty  one  meets  is  the  great  multiplicity 
of  methods  and  the  almost  endless  novelties  of  technics 
and  operations  from  which  to  select.  With  the  mind  so 
full  of  many  theories,  and  the  preparatory  drill  spread 
over  endless  ways,  the  operator  is  in  the  worst  possible 
condition  to  meet  an  emergency.  Have  we  not  arrived 
at  a  point  where  we  can  stop  investigating  new  frills  and 
settle  on  the  simplest  procedures  with  advantage? 

During  the  past  six  years  I  have  had  occasion  to  re- 
sect the  intestine  16  times,  as  follows:  For  strangu- 
lated hernia,  3;  for  fecal  fistula,  3; -for  sarcoma  of  the 
small  intestine,  2;  for  carcinoma  of  the  cecum,  2;  for 
carcinoma  of  the  sigmoid,  2;  for  intussusception,  1; 
for  gunshot  wound,  1;  for  injury  during  operation,  2. 
In  these  the  Murphy  button  was  used  9  times,  with  3 
deaths;  the  suture  7  times,  vrith  1  death. 

The  somewhat  prodigious  number  of  methods  for 
imiting  the  bowel  may  be  first  divided  into  three  general 
classes:  First,  mechanical  appliances,  to  remain  in  the 
intestine;  second,  pure  suture  methods;  third,  special 
appliances  to  facilitate  suture,  and  then  to  be  removed. 

The  latter  class,  to  say  the  least,  belongs  to  those 
things  which  are  more  ingenious  than  necessary.  For 
my  part  I  do  not  use  them,  for  many  reasons,  one  of 
which  is  perhaps  quite  suflScient,  viz.,  as  good  work  may 
be  done  more  conveniently  without  as  with  them. 

Mechanical  means  versus  the  suture  in  intestinal  an- 
astomosis is  often  debated  pro  and  con.  As  a  simple 
general  proposition,  this  is  manifestly  unjust.  Possibly 
all  anastomoses  may  be  made  by  the  suture,  but  cer- 
tainly in  some  localities  and  imder  some  conditions  a 
mechanical  means  is  occasionally  preferable.  On  the 
other  hand,  there  are  many  situations  and  conditions  to 
which  mechanical  anastomosis  is  entirely  imfitted. 
Therefore,  I  conclude  that  the  minimum  of  methods  for 
good  intestinal  work  is  a  good  mechanical  and  a  good 
suture  method.  The  practical  surgeon  will  therefore 
select  what  he  believes  to  be  the  best  mechanical  method 
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and  the  best  suture  method,  master  all  the  details  of 
each,  and  be  prepared  with  materials  and  by  occasional 
rehearsals  for  the  skilful  execution  of  the  method  best 
adapted  to  the  situation. 

UNION  BY   MECHANICAL  MEANS. 

Doubtless  any  one  of  several  buttons,  bobbins,  mats  or 
what-not,  may  be  used  with  more  or  less  success,  but  in- 
creasing experience  shows  the  Murphy  button  to  be  on 
the  whole  the  most  practicable.  It  is  cheap,  easily  pre- 
served indefinitely  in  readiness  and  has  been  used  with 
success  and  increasing  frequency  in  all  parts  of  the 
world.  Whatever  theoretical  objections  may  be  con- 
jured up  against  it,  it  has  probably  more  success  and  as 
few  failures  to  its  credit  than  any  other  method  of  anas- 
tomosis, when  applied  properly  to  proper  cases.  Of 
my  9  resections  with  imion  by  the  Murphy  button  3 
died.  One,  Case  6,  would  surely  have  died  despite  any 
method  of  anastomosis.  In  one  case.  No.  9, 1  was  led  by 
the  almost  moribimd  condition  of  the  patient  to  use  the 
large  button  in  an  end-to-end  union  of  the  sigmoid, 
though  it  is  generally  recognized  that  the  large  in- 
testine is  not  safely  united  by  the  button.  This  death, 
if  due  to  any  operative  fault,  in  no  way  condemns  the 
button  for  use  in  proper  cases.  In  one  case,  No.  7,  an 
end-to-side  anastomosis  after  resection  of  the  cecum  for 
a  very  large  carcinoma,  in  a  very  fat  and  flabby  woman, 
the  death  from  sepsis  and  nephritis  on  the  thirty-first 
day,  long  after-  the  button  had  passed,  and  without  any 
bowel  disturbance,  makes  it  probable  that  the  method 
of  union  was  not  at  fault.  In  Case  5  a  temporary  fecal 
fistula  followed  the  use  of  the  button  in  an  end-to-end 
anastomosis  of  the  small  bowel,  for  sarcoma.  I  have 
reason  to  believe  that  the  fistula  took  place  at  the 
mesenteric  border.  The  mesentery  was  considerably 
thickened  and  some  diflSculty  was  found  in  properly  ad- 
justing it  within  the  button.  Under  these  conditions 
either  a  very  much  larger  amount  of  intestine  should  be 
resected  or  the  suture  used  instead  of  the  button.    The 
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ultimate  result  in  the  case  has  been  entirely  satisfactory 
so  far  as  the  anastomosis  is  concerned.  In  the  remain- 
ing five  button  cases  the  immediate  and  subsequent 
course  was  without  any  complication. 

The  duodenum,  owing  to  its  fixed  position  and  lack  of 
peritoneal  covering,  is  naturally  excluded  from  end-to- 
end  anastomosis  by  the  button.  The  large  intestine,  for 
many  reasons,  both  anatomic  and  physiologic,  is  not 
adapted  to  anastomosis  by  mechanical  means.  It  is  less 
richly  supplied  with  blood  vessels,  its  walls  very  variable 
in  thickness,  the  appendices,  epiploicae  and  its  mesentery 
often  thickened  and  clumpy  with  fat  and  considerable 
portions  not  covered  by  peritoneum.  Its  contents  are 
much  thicker  and  more  liable  to  block  mechanical  con- 
trivances and  its  peristalsis  comparatively  feeble. 
Hence,  with  the  exception  of  end -to-side  anastomosis  be- 
tween the  small  and  large  intestine,  the  suture  should 
practically  always  be  used.  In  the  unfixed  portion  of 
the  small  intestine,  a  good  union  is  possible  by  either 
button  or  suture,  but,  on  the  whole,  I  believe  the  button 
anastomosis  has  the  most  points  of  excellence:  First, 
it  may  usually  be  executed  somewhat  more  rapidly; 
second,  if  skilfully  applied  is  evidently  primarily  as 
safe  in  this  location  as  suture.  Third.  After  the  button 
has  passed  the  intestinal  wall  is  left  in  belter  condition 
than  by  suture.  In  all  suture  methods  where  silk  is 
used  there  is  either  for  a  long  time  or  permanently  left 
in  the  bowel  material  with  decided  possibilities  of 
trouble.  With  the  button,  the  primary  healing  once 
over,  the  most  perfect  conceivable  condition  is  usually 
left  and  the  condition  is  uniform.  As  much  can  not  be 
said  of  any  suture  in  any  case  and  the  results  are  ma- 
terially far  from  mathematically  uniform,  even  in  the 
same  surgeon's  cases.  The  most  skilful  operator  will 
vary  a  little  in  the  amount  turned  in  and  in  the  regu- 
larity of  his  suture.  The  mechanism  once  properly 
placed  cuts  by  its  pressure  to  the  same  line.  The  ob- 
jections to  the  button  in  this  locality  are  mostly  theo- 
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retical  or  drawn  from  very  exceptional  ill  results  or  cases 
of  faulty  tedmic.  When  it  may  be  said  that  any  other 
method  is  absolutely  perfect  and  without  occasional  mis- 
hap^ the  practical  surgeon  may  give  greater  weight  to  the 
theoretical  objections  of  a  foreign  body  in  the  intes- 
tine^ to  isolated  failures  to  pass^  or  to  ezuloeration  of  the 
button^  despite  the  many  hundreds  of  successes  at  the 
hands  of  hundreds  of  surgeons^  many  of  those  of  little 
experience,  and  the  growing  tendency  of  many  of  the 
very  greatest  surgeons  at  home  and  abroad  to  use  this 
method  in  appropriate  cases. 

UNION  BY  SUTURE. 

The  suture  has  a  much  wider  application.  It  may  be 
used  in  practically  all  cases  to  which  the  button  is  ap- 
plicable. In  the  duodenum  and  in  the  large  intestines 
it  has  for  anatomic  and  physiologic  reasons  practically 
the  whole  field.  Hence  a  surgeon  may  nearly  or  quite 
dispense  with  mechanical  means  of  anastomosis,  but  a 
good  suture  method  is  a  necessity.  While  we  undoubt- 
edly owe  a  very  large  measure  of  our  success  to  experi- 
mental work  and  the  fundamental  principles  have  been 
thus  established,  yet  experimenters  have  borrowed  an 
enormous  amoxmt  of  unnecessary  trouble  about  lesser 
matters  of  which  Nature  takes  little  notice.  The  neces- 
sity of  peritoneal  approximation,  the  length  of  intestine 
which  may  safely  be  resected,  the  degree  of  narrowing 
which  is  permissible,  the  diflBculties  of  the  mesenteric 
border,  etc.,  were  early  elucidated  and  are  essential,  but 
the  fears  of  penetrating  all  the  coats  and  the  special 
dangers  of  the  knot  of  elbowing  in  order  to  increase  the 
caliber,  etc.,  have  been  considerably  overdone.  I  feel  sure 
from  much  personal  observation — Shaving  followed  up 
individuals  for  years  whose  intestines  were  closed  up 
with  very  rudimentary  needlework — ^that  the  fears  of 
some  experimenters  are  not  entirely  well  foimded. 

Of  the  7  unions  by  suture,  4  were  by  the  Connell 

method.    The  Connell  suture  appeals  to  me  as  by  far  the 

best  suture  up  to  date;  first,  a  continuous  suture  is  the 
11 
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safest;  second^  penetrating  all  coats  it  is  the  strongest 
and  surest;  thirds  it  is  a  simple  set  procedure^  capable  of 
an  unvarying  technic  from  start  to  finish^  with  no  change 
of  stitch^  and  no  apparatus  but  needle^  tiiread  and 
fingers;  it  is  capable  of  greatet  rapidity  than  any  other 
method  except  the  button — ^the  easiest  and  simplest  of 
all^  except  at  its  finish.  The  closure  of  the  last  third, 
and  especially  of  its  last  stitches>  is^  of  course,  somewhat 
difScult^  but  after  sufficient  drill  probably  not  much 
more  so  than  some  part  of  any  competent  intestinal 
suture.  It  takes  the  best  care  of  the  weak  point,  tiie 
mesenteric  border,  while  the  gut  is  open.  With  one  ex- 
ception it  is,  for  me^  the  ne  plus  ultra  of  intestinal 
sutures,  riz.^  experimental  work  and  autopsies  show  that 
for  a  very  long  time,  at  least  two  or  three  months,  the 
thread  remains  encircling  the  bowel  wall  or  hanging  into 
the  intestine.  While  I  am  unable  to  point  to  any 
serious  result  demonstrably  having  followed  this  state 
of  affairs,  it  is  certainly  not  an  ideal  condition,  and  one 
which  would  seem  pregnant  with  as  many  pathologic 
possibilities  as  the  shorter  stay  of  a  foreign  body  in  the 
case  of  a  button.  It  is  quite  startling  to  find  at  the 
autopsy,  thiriy-one  days  after  the  resection,  so  much 
thread  imbedded  in  the  whole  circumference  of  the 
otherwise  beautifully  restored  bowel,  as  was  observed  in 
Case  13. 

All  the  unions  were  end  to  end,  excepting  the  two  re- 
sections of  the  cecum,  where  end-to-side  anastomosis 
was  employed.  When  the  resected  ends  can  be  easily 
approximated  without  tension  and  the  mesentery  is  in 
a  normal  condition,  end-to-end  union  would  seem  to 
be  preferable  to  lateral  anastomosis,  as  it  more  nearly 
restores  the  organs  to  norftial  conditions.  Pathologic 
changes  in  the  mesentery  may  sometimes  render  it  de- 
sirable to  close  the  ends  by  purse-string  sutures  and 
make  a  side-to-side  union.  When  this  is  done  with  but 
little  overlapping  so  that  the  blind  ends  are  very  short, 
antiperistaltic  union  is  probably  without  very  serious 
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objection.  However,  an  isoperistaltic  union  would  seem 
preferable  whenever  practicable  under  all  circumstances, 
and  quite  necessary  if  the  blind  ends  are  of  much 
length.  In  resecting  median  portions  of  the  small  intes- 
tine, it  is  often  diflScultto  quickly  establish  with  entire 
certainty  which  is  the  proximal  and  which  the  distal 
limb  of  the  loop.  If  an  end-to-end  union  is  to  be  made 
this  is  of  no  consequence,  but  in  case  of  a  lateral  approx- 
imation it  calls  for  a  decision  which  further  complicates 
the  operation^  I  would  therefore  not  choose  lateral  an- 
astomosis except  in  cases  in  which  some  pathologic  or 
anatomic  condition  of  the  mesentery  rendered  the  end- 
to-end  approximation  unsafe. 

CONCLUSIONS. 

1.  Suture  is  the  most  indispensable  and  generally 
applicable  method  of  anastomosis  in  intestinal  resec- 
tion. 

2.  The  Murphy  button  is  equally  useful,  if  not  pre- 
ferable, under  certain  conditions,  but  very  inferior  un- 
der others.  For  the  end-to-end  union  of  segments  of 
normal  small  intestine,  or  the  end-to-side  anastomosis 
of  healthy  small  and  large  bowel,  it  gives  results  unex- 
celled by  any  other  method.  In  imions  of  the  larger 
intestine  it  is  so  far  inferior  to  suture  as  to  be  prac- 
tically contraindicated.  Pathologic  changes  in  the  small 
intestine  or  its  mesentery  which  render  the  perfect  ap- 
plication of  the  button  difficult  or  such  as  would  prob- 
ably disturb  the  course  of  healing,  should  be  united  by 
suture. 

3.  Of  suture  methods  that  of  Gregory  P.  Connell  is 
incomparably  the  best;  is,  in  reality,  the  simplest;  a 
single  row  of  continuous  suture,  all  within  the  gut,  the 
most  likely  to  be  even,  strong  and  tight,  with  the  small- 
est and  most  even  diaphragm,  admits  of  the  easiest  and 
most  perfect  dealing  with  the  mesenteric  border  and  is 
capable  of  a  simple  invariable  technic. 

4.  It  is  especially  desirable  to  choose  the  fewest  and 
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simplest  means  compatible  with  the  best  work^  because 
intestinal  operations  occur  at  rare  and  irregular  in- 
tervals as  emergencies  in  tiie  hands  of  many  surgeons, 
and  the  little  conveniences  which  enter  into  highly  spe- 
cialized operations  of  repeated  daily  execution  are  for 
the  most  part  worse  than  impracticable. 

NARRATION  OF  CASES  WITH  USE  OP  BUTTON. 

Case  1. — ^Miss  H.,  age  27.  Strangulated  femoral  hernia.  Op- 
eration only  twelve  hours  after  onset  of  symptoms.  Three 
inches  of  small  intestine  gangrenous.  Resection  of  five  inches; 
end-to-end  anastomosis  with  Murphy  button.  Prompt  recovery. 
The  button  passed  on  the  eleventh  day.  No  return  of  hernia. 
Now,  six  years  after,  health  perfect. 

Case  2. — Fecal  fistula  from  inflamed  umbilical  hernia.  Mrs. 
B.,  aged  46,  enormously  fat,  had  a  large  umbilical  hernia  of 
ten  years'  standing.  Three  months  before  coming  under  my 
observation  symptoms  of  inflammation  and  finally  of  intestinal 
obstruction  had  appeared.  After  eleven  days  of  expectant 
treatment  an  abscess  had  broken  through  and  pus  and  feces 
had  discharged.  A  large  fecal  fistula  had  since  discharged 
nearly  all  the  bowel  contents,  only  occasionally  a  little  passed 
per  anum.  The  abdomen  was  opened,  the  adhesions  separated, 
the  hernial  sac  and  a  portion  of  the  omentum  was  removed, 
and  three  inches  of  small  intestine  resected.  End-to-end  union 
with  the  Murphy  button  and  radical  cure  of  hernia  with  silver 
w^ire.  A  large  area  of  eczematous  skin  around  the  fistula  was 
excised  and  the  skin  closed  transversely.  The  button  passed 
on  the  ninth  daj.  The  recovery  was  uninterrupted,  excepting 
a  slight  superficial  infection,  which  did  not  lead  to  removal  of 
the  deep  wire  sutures.  Her  health  has  remained  good,  no  re- 
lapse of  hernia  and  no  trouble  from  the  wire  sutures  at  last 
observation,  four  and  one-half  years  after  operation. 

Case  3. — Fecal  fistula.  Mr.  M.,  a  farmer,  aged  32.  Had 
right  inguinal  hernia  of  long  standing.  About  five  weeks  be- 
fore coming  under  observation  strangulation  occurred,  and 
Drs.  DuBois  and  Hilbert  of  Sauk  Center  operated,  after  which 
the  patient  did  well  and  was  entirely  relieved  for  ten  days, 
when  symptoms  of  strangulation  again  suddenly  appeared. 
After  a  week  of  vomiting  and  inability  to  pass  gas  or  feces, 
Drs.  DuBois  and  Hilbert  reopened  the  wound  and  incised  a 
knuckle  of  adherent  small  intestine  forming  an  artificial  anus. 

The  patient  then  again  did  well  for  two  weeks,  when  ob- 
struct ion  again,  for  the  third  time,  became  complete.  I  was 
then  called  by  Dr.  DuBois.  The  patient's  general  condition 
was  now  bad.  He  was  emaciated  and  weak,  and  the  operative 
field  was  rendered  uninviting  by  recent  operations  and  the 
recent  fecal  discharges  which  had  constancy  bathed  and  ir- 
ritated the  skin  for  two  weeks.    The  operation  was  made  at  the 
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patient's  cottage  under  poor  Burroundings.  On  reopening  the 
abdomen  it  was  found  that  a  small  knuckle  of  intestine  which 
was  attached  to  the  abdominal  wall  and  the  seat  of  the  artificial 
anus  had  twisted  on  its  axis^  leading  to  comply  obstruction^ 
This  loop  was  resected  and  an  end-to-end  anastomosis  made 
with  the  Murphy  button.  The  abdomen  was  closed  with  figure- 
of-eight  silkworm-gut  sutures,  and  the  patient  made  an  ex- 
cellent recovery,  with  only  some  slight  suppuration  in  the 
wound.  The  conditions  for  primary  union  were  as  unfayor- 
able  as  could  be  imagined.  I  examined  the  patient  two  years 
after  the  operation  and  he  was  well  and  free  from  hernia. 

Case  4. — Gangrene  due  to  strangulated  hernia.  Male,  lab- 
orer, aged  28.  City  Hospital.  The  patient  entered  with  a 
large  inguinal  hernia,  strangulated  since  six  days.  The  scrotum 
was  red,  swollen  and  inflamed  and  the  patient  profoundly 
septic  On  opening  the  sac  about  three  feet  of  small  intes- 
tine was  completely  gangrenous.  Resection  of  three  and  one- 
half  feet.  End-to-end  anastomosis  with  Murphy  button.  The 
wound  was  left  partly  open  and  the  wound  and  abdomen 
drained.  Death  followed  in  forty-eight  hours,  due  to  peri- 
tonitis and  sepsis.  Postmortem  showed  the  anastomosis  to  be 
perfect,  and  that  the  button  was  in  no  way  responsible  for  the 
death.  Probably  it  was  a  mistake  to  have  resected  at  all. 
Under  such  conditions  again  I  would  lay  open  the  sac  without 
a  general  anesthetic,  and  if  the  patient  recovered  make  a  sub- 
sequent resection,  as  in  Case  2. 

Case  5. — Sarcoma  of  small  intestine.  Mrs.  B.,  musician, 
wife  of  a  physician,  aged  44.  In  August,  1896,  she  began  to 
have  looseness  of  the  bowels,  and  ever  since  off  and  on  had 
had  spells  of  looseness,  becoming  worse  each  year.  In.  Novem- 
ber, 1902,  she  had  a  very  bad  diarrhea,  which  reduced  her 
strength  and  weight  very  rapidly.  This  diarrhea  was  of  a 
peculiar  character,  i.  e.,  it  was  worse  after  lunch  and  still 
worse  after  dinner  and  all  night,  but  from  9:30  a.  m.  to  1:30 
p.  m.  it  was  not  very  troublesome.  There  were  usually  from 
eight  to  ten  movements  a  day.  There  was  no  pain,  but  a  very 
great  quantity  of  gas  was  passed,  the  feces  very  thin  and  hor- 
ribly offensive  and  of  the  consistency  of  muddy  water.  She 
was  very  anemic,  greatly  emaciated  and  weak. 

I  first  saw  her  on  the  first  of  February,  1902,  and  on  physical 
examination  could  distinguish  a  mass  to  tiie  right  of  the 
uterus  and  attached  to  it,  which  was  apparently  of  the  size 
of  a  small  fist.  I  suspected  the  bowel  was  involved  in  this 
mass,  and  advised  exploratory  incision.  The  operation  took 
place  at  St.  Barnabas'  Hospital,  Feb.  12,  1902.  On  opening  the 
abdomen  this  mass  was  found  to  consist  of  a  very  much  en- 
larged and  dilated  coil  of  small  intestine  attached  to  the  uterus. 
The  mesentery  of  the  intestine  was  also  infiltrated  and  thick- 
ened. I  removed  eight  inches  of  the  intestine  and  its  cor- 
responding mesentery  and  made  an  end-to-end  anastomosis  with 
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the  Murphy  button.  The  patient  did  remarkably  well  for  a  few 
days,  but  on  the  twenty-first  she  developed  some  temperature. 
The  abdominal  wall  was  opened  slightly  and  a  fecal  fistula 
made  its  appearance.  For  a  few  days  a  large  quantity  of 
feces  was  discharged  through  this  wound.  March  4  the  pa^ 
tient  insisted  on  being  taken  in  the  ambulance  to  her  home. 
On  March  6  the  button  was  passed,  and  March  11  the  fistula 
closed  permanently,  and  she  was  up  and  about  the  house  March 
21,  from  which  time  she  made  a  fairly  satisfactory  recovery. 

The  portion  of  intestine  removed  was  believed  on  gross  ap- 
pearances to  be  a  chronic  inflammatory  process  and  the  speci- 
men was  sent  to  the  laboratory  of  the  University  of  Minnesota. 
Professor  Wilson  reported  it  to  be  a  sarcoma.  The  patient  is 
still — ^thirteen  months  after  the  operation — in  very  good  health. 
At  the  time  the  union  was  made  considerable  difficulty  was 
experienced  in  bringing  the  somewhat  clumsy  mesentery  sat- 
isfactorily within  the  button,  and  I  remember  using  an  extra 
stitch  through  the  mesenteric  border  and  tying  it  around  the 
button  stem.  This  was  doubtless  the  point  where  the  fistula 
took  place.  It  might  have  been  better  to  have  resected  a  much 
longer  loop,  thus  securing  a  more  normal  mesentery  or  to  have 
used  the  suture  at  the  point  chosen. 

Case  6. — Carcinoma  of  ceciun.  Mrs.  S.,  aged  36.  For  sev- 
eral months  has  complained  of  pain  and  tenderness  in  right 
inguinal  region  and  of  alternating  constipation  and  diarrhea. 
There  is  a  tumor  in  the  region  of  the  appendix  and  the  condi- 
tion thought  to  be  some  anomalous  form  of  appendicitis,  per- 
haps tubercular.  On  operation,  carcinoma  of  the  cecum  was 
found.  About  six  inches  of  the  ascending  colon,  the  ceciun 
and  four  inches  of  the  ileum  resected.  End-to-end  anastomosis 
with  the  Murphy  button.  Uninterrupted  recovery  and  health 
good  when  last  seen,  one  and  one-half  years  subsequently. 

Case  7. — Carcinoma  of  cecum.  Mrs.  L.,  French,  aged  38. 
Mother  of  six  children,  youngest  2  years  of  age.  Previous 
health  excellent,  excepting  loss  of  control  of  bowels  from  a 
complete  laceration  of  the  perineum.  She  now  wished  this  re- 
paired, as  she  had  been  led  to  believe  it  was  the  cause  of  her 
present  illness.  About  one  and  one-half  years  ago  she  began 
to  have  pain  and  diarrhea  in  the  morning,  with  nausea  and 
pain  in  the  stomach.  On  examination  I  found  a  large  woman, 
a  very  fat  abdomen,  and  a  very  large,  hard  tumor,  much 
larger  than  two  fists,  in  the  right  iliac  region.  Complete  lacera- 
tion of  the  perineum.  Diagnosis,  probably  carcinoma  of  the 
oeciun. 

Ten  inches  of  the  cecum  and  ascending  colon  and  a  portion 
of  the  ileum  was  resected  with  much  difficulty,  owing  to  the 
advanced  stage  of  the  very  large  growth.  £^d-to-end  anas- 
tomosis with  the  button.  The  button  was  found  in  the  vagina 
five  weeks  later.  For  two  weeks  the  patient  did  very  well,  she 
then  developed   temperature,   suppuration   in   the  large  and 
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deep  external  wound  (the  fat  was  about  four  and  one-half 
inches  thick  at  this  point)  and  nephritis,  dying  seven  weeks 
after  the  operation.  No  autopsy  was  pennitted,  but  the  death 
was  clearly  not  due  to  the  method  of  union,  nor,  indeed,  to  the 
anastomosis  at  all.  The  enormous  woimd  in  an  obese  and  bad 
subject  became  infected|  and  sepsis  and  nephritis  finally  ex- 
hausted her  resources. 

Case  8. — Strangulated  femoral  hernia.  Mrs.  M.,  aged  46, 
German.  Had  been  ruptured  for  several  years,  and  for  the 
last  two  years  the  tmnor  had  been  irreduqible,  hence,  despite 
symptoms  of  strangulation,  the  patient  and  her  family  phy- 
sician had  refused  to  look  on  the  hernia  as  the  cause  of  the 
constant  vomiting  until  the  fourth  day,  when  I  was  called  in 
consultation,  and  insisted  on  immediate  operation.  The  sac 
was  chiefly  filled  with  adherent  omentum,  but  a  very  small 
knuckle  of  small  intestine  had  recently  slipped  in,  become 
strangulated  and  was  found  gangrenous.  Besection  of  three 
inches.  End-to-end  anastomosis  vrith  button,  drainage  of  ex- 
ternal wound.     Prompt  recovery. 

Case  9. — Stenosis  of  sigmoid  from  very  small  annular  car- 
cinoma. Mr.  B.,  laborer,  aged  45.  Entered  St.  Mary's  Hos- 
pital in  March,  1900,  complaining  of  a  recent  right  femoral 
hernia,  on  whidi  I  operated,  finding  the  appendix  vermiformis 
and  some  omentum  in  the  sac.  The  appendix,  omentum  and  sac 
were  removed,  and  he  made  a  good  recovery.  While  at  the  hos- 
pital it  developed  that  he  had  had  some  slight  difiicully  in  get- 
ting his  bowels  to  move  satisfactorily,  but  this  seemed  to  be 
better  on  taking  some  laxative,  and  he  left  the  hospital  at  the 
end  of  three  weeks. 

I  saw  nothing  further  of  him  until  July,  1901,  when  I  was 
called  by  his  attending  physician.  Dr.  Bingnell,  and  learned  to 
my  surprise  that  he  had  been  having  increasing  trouble  with 
his  bowels  since  leaving  the  hospital,  until  of  late  he  was  hav- 
ing frequent  attacks  of  complete  obstruction,  lasting  for  days 
at  a  time  and  in  the  intervals  getting  liquid  movements  with 
great  difficulty.  He  was  greatly  emaciated  and  thin  and  seemed 
almost  in  ewtremis  from  pain,  vomiting  and  distension.  Chronic 
obstruction  in  the  lower  large  bowel  was  diagnosed  and  im- 
mediate operation  urged.  The  patient,  however,  stubbornly 
refused  until  September  1,  when  he  consented  to  return  to  the 
hospital.  He  was  then  very  weak  and  death  very  near.  On 
opening  the  greatly  distended  abdomen  a  very  small  annular 
growth  in  the  sigmoid,  less  than  an  inch  in  extent,  was  found, 
reducing  the  caliber  of  the  intestine  to  that  of  a  very  small 
lead  pencil.  The  gas  and  liquid  feces  were  evacuated  by  in- 
troducing a  glass  tube  into  the  intestine  above  the  growth, 
and  about  four  inches  resected.  On  account  of  the  almost 
moribimd  condition  of  the  patient  I  chose  the  large  Murphy 
button  for  making  the  end-to-end  anastomosis.  Death  from 
peritonitis  and  sepsis  in  thirty-six  hours.     Autopsy  showed 
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button  plugged  sad  a  leak  frooi  difltaMkm.  The  first  mistake 
was  the  patient's  in  refusing  <^>eration  for  months  after  it 
was  clearly  necessary  and  strongly  adyised,  the  second  in  usii^ 
the  button  under  these  conditions  where  suture  is  always  in- 
dicated. 

Thus  of  the  9  cases  united  by  the  button,  3  died,  1 
clearly  because  no  resection  should  have  been  under- 
taken— ^the  patient  probably  would  have  succumbed  in 
any  event,  but  the  only  hope  would  have  been  in  incision 
of  the  sac,  which  might  have  been  done  vrithout  anes- 
thetic In  one  the  larger  button  was  used  in  an  end-to- 
end  anastomosis  of  the  sigmoid,  and  altiiough  the  pa- 
tient was  in  extremis  it  is  quite  possible  that  he  might 
have  recovered  by  the  suture.  This  is  the  only  case  in 
which  I  have  to  regret  the  method  of  anastomosis  chosen. 
One  dies  six  weeks  after  operation,  with  extraperitoneal 
suppuration  in  the  abdomen  and  nephritis.  There  is  no 
reason  to  believe  the  metiiod  of  anastomosis  had  any- 
thing to  do  with  the  result 

NARRATION  OP  CASES  OP  UNION  BY  SUTURE. 

Case  10. — ^Intussusception,  necrosis  at  the  neck.  A  boy,  6 
years  of  age,  symptoms  of  obstruction  for  eight  days.  Dr. 
Glenn  was  finally  called  and  diagnosed  intussusception.  On 
opening  the  abdomen  a  large  quantity  of  rather  dark  serum 
escaped.  About  a  foot  of  the  ileum  invaginated  into  itself. 
The  neck  was  at  about  the  point  of  Meckel's  diverticulum,  of 
which  there  appeared  to  be  a  remnant.  The  invagination  was 
reduced  with  considerable  difficulty  and  a  small  necrotic  area 
at  the  neck  necessitated  resection  of  a  small  portion  of  the 
gut.  End-to-end  anastomosis — Czemy-Lambert  suture.  Be- 
covery  without  complication. 

Cask  11. — Pistol  wound  of  abdomen.  W.  J.,  aged  23.  Shot 
in  the  abdomen  with  pistol  at  short  range.  Wound  of  en- 
trance two  inches  to  the  right  and  a  little  below  the  um- 
bilicus. No  wound  of  exit.  Operation  twelve  hours  after  in- 
jury. Seven  perforations  of  small  intestine,  closed  with  con- 
tinuous Lembert  suture.  Resection  of  twelve  inches  on  ac- 
count of  injuries  at  the  mesenteric  border.  End-to-end  anas- 
tomosis with  Czemy-Lembert  suture.  Recovery  and  perfect 
health  two  years  after. 

Case  12.-— Sarcoma  of  the  small  intestine  and  uterus.  Mrs. 
M.,  German  housewife,  aged  38.  In  May,  1901,  was  taken  with 
cramps  in  the  bowels,  pain  radiating  toward  the  center.  She 
vomited  for  eight  days  more  or  less  and  there  was  much  dis- 
tension and  gurgling  in  the  bowels,  and  irregular  diarrhea  dur- 
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ing  the  past  four  months.  On  examination  a  considerable 
tnmor  attached  to  the  utems  could  be  made  out.  It  was  fairly 
movable  and  had  been  mistaken  by  several  for  a  fibroid  of  the 
uterus.  I  was  not  just  clear  what  the  condition  was,  but  be- 
lieved it  was  primarily  uterine  with  attachment  to  the  bowel, 
and  advised  an  exploratory  incision. 

Sept.  7,  1901,  the  abdomen  was  opened  and  a  loop  of  small 
intestine  about  ten  inches  long  and  its  mesentery  was  found 
involved  in  a  new  growth.  This  mass  was  firmly  attached  to 
the  uterus,  which  was  also  invaded  by  the  growth.  Recog- 
nizing the  condition  as  malignant  and  probably  past  success- 
ful removal,  a  side-to-side  anastomosis  of  the  two  limbs  of  the 
loop  of  intMtine  above  the  growth  was  undertaken.  After  the 
button  was  introduced  it  was  found  defective  and  had  to  be 
taken  out.  I  then  decided  to  remove  the  growth  and  some  six- 
teen inches  of  small  intestine  and  its  mesentery,  the  uterus, 
tubes  and  ovaries,  and  a  portion  of  the  base  of  the  bladder, 
which  were  resected  in  one  piece.  End-to-end  anastomosis  of 
the  resected  intestine  by  Connell  suture.  The  time  of  the 
whole  operation  from  entering  to  leaving  the  operating  room 
was  one  and  one-half  hours. 

The  patient  made  a  good  primary  recovery,  leaving  the  hos- 
pital twenty-seven  days  after  operation  to  go  to  her  home  in 
Dakota.  Her  health  was  greatly  improved  for  some  months. 
Six  months  later  the  growth  returned  and  at  last  reports  she 
was  failing  rapidly.  The  specimen  removed  was  submitted  to 
Dr.  White  of  the  pathologic  laboratory  of  the  University  of 
Minnesota,  who  reports  it  to  be  a  lympho-sarcoma  of  the  small 
intestine. 

Case  13. — ^Mr.  H.  Carcinoma  of  the  sigmoid  fiexure  of  the 
colon;  resection  of  six  inches;  end-to-end  union  by  the  Con- 
nell suture.  The  patient's  health  had  been  excellent  until 
about  one  and  one-half  years  ago,  when  he  began  to  experience 
considerable  difficulty  in  moving  the  bowels,  obstruction  symp- 
toms not  very  severe  until  the  past  four  months;  he  has  at- 
tacks of  pain  before  the  bowels  move,  and  for  the  past  six 
weeks  it  is  with  great  difficulty  that  they  can  be  moved  at  all. 
By  taking  much  physic  and  repeated  enemata  he  is  enabled  to 
overcome  the  obstruction.  The  diagnosis  was  partial  obstruc- 
tion in  lower  colon,  probably  from  carcinoma.  March  4,  1902, 
resection  of  six  inches  of  the  sigmoid  and  end-to-end  anas- 
tomosis with  the  Connell  suture.  The  abdominal  wound  be- 
came slightly  infected  superficially  with  colon  bacillus  and  dis- 
charged moderately  for  ten  days,  otherwise  the  after-course  was 
uneventful  March  31  the  patient  was  apparently  well,  having 
been  up  and  dressed  for  two  days.  He  had  made  all  arrange- 
ments to  leave  the  hospital  for  his  home,  some  two  hundred 
miles  distant,  on  the  following  day,  when  he  was  seized  with 
an  apoplectic  stroke,  from  which  he  died  April  4,  thirty-one 
days    after    the    operation.     Autopsy    showed    the   operation 
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wounds  perfectly  healed  and  the  anaBtomosis  was  perfect  with 
no  intraperitoneal  adhesions.  On  dissecting  the  intestine  the 
whole  suture  was  found  intact  in  the  walls  of  the  intestine, 
forming  a  circle  entirely  around  it.  None  (d  ihe  ititfilwi  had 
so  fai*  been  thrown  off  into  the  boweL 

Cajbk  14m — Qangrenons  strangulated  hernia.  Sister  A.,  a 
little  Sister  of  the  Poor.  Had  a  slight  femoral  hernia  of  long 
standing  which  had  been  strangulated  for  at  least  twenty-four 
hours.  Several  unsuccessful  attempts  at  reduction  by  taxis 
had  been  made.  On  opening  the  very  large  sac  about  ten 
inches  of  small  intestine  was  found  to  be  gangrenous.  As  it 
was  difficult  to  bring  down  a  sufficient  amount  of  bowel  to 
make  a  good  resection  without  cutting  through  Poupart's  liga- 
ment, the  abdomen  was  opened  by  a  second  incision  above  the 
ligament  in  the  outer  border  of  the  rectus  muscle,  the  op- 
erative field  in  the  abdomen  well  packed  off  with  gauze,  the 
loop  drawn  into  the  abdomen  and  brought  out  through  upper 
incision,  and  twelve  inches  resected.  End-to-end  union  with 
Gonnell  suture.  The  hernial  sac  then  removed  and  hernial 
wound  dosed  as  usual.  Uneventful  recovery,  patient  leaving 
hospital  seventeen  days  after  operation. 

Case  15. — ^Mr.  M.,  a  young  German  farmer,  when  seen  had 
obstruction  of  the  bowels  for  four  days.  His  condition  was 
said  to  have  been  good  until  the  last  six  hours,  since  which 
he  had  rapidly  collapsed.  He  bad  had  two  very  severe  attacks 
of  appendicitis  ten  years  before,  since  the  last  of  which  his 
health  had  been  excellent,  until  the  sudden  onset  of  symptoms 
of  intestinal  obstruction.  Patient  evidently  failing  rapidly 
every  hour— cold  extremities,  rapid,  feeble  pulse,  great  disten- 
sion. Nevertheless,  the  abdomen  was  opened  at  his  desire. 
The  small  intestines  were  found  bound  down  into  the  bottom 
of  the  pelvis  by  brood  bands,  so  much  so  that  they  appeared  to 
have  a  mesentery  on  both  sides.  The  distended  intestines  could 
not  be  turned  out  of  the  abdomen  on  account  of  their  attach- 
ment to  bottom  of  the  pelvis,  hence  there  was  great  difficulty 
in  dividing  the  bands.  A  knuckle  of  intestine  was  so  injured 
that  resection  of  about  two  feet  became  necessary,  hurried  end- 
to-end  anastomosis,  with  Gonnell  suture  rather  imperfectly 
done  and  reinforced  at  last  third  by  continuous  Lembert.  Pa- 
tient expired  within  an  hour.  It  is  needless  to  say  the  result 
has  no  bearing  on  the  method  of  anastomosis. 

Gase  16. — ^Mrs.  J.,  aged  32.  Had  a  violent  appendicitis  and 
pelvic  suppuration  some  months  previously.  The  abscess  had 
been  drained,  but  appendix  not  removed.  Recovery  never  com- 
plete. At  secondary  operation  intestines  matted  together  in 
bottom  of  pelvis  by  old,  well-organized  adhesions,  small  pelvic 
abscess;  appendix  removed  and  many  bands  and  adhesions 
severed,  finally  one  knuckle  of  intestine  so  injured  in  several 
places  that  resection  was  deemed  safer  than  isolated  repairs  in 
its  diseased  condition.    Resection  of  almost  six  inches  of  smaU 
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bowel,  end-tcMMd  JoiMtemosit,  Connell  suture.      Pelvic  drain- 
age.   Recovery  without  «niplteatiop». 

Of  the  7  unions  by  Buture,  6  recoveped;  4  were  by  Con* 
nell  suture,  with  1  death  from  collapse  within  one  hour. 

DISCUSSION 

ON  PAFEBS  OF  PBS.  CAMPBELL  ANP  DUNN. 

Db.  a.  F.  Jonas,  Omaha — The  indications  for  this  operation 
are  so  plain  that  they  need  no  discussion,  but  the  methods  for 
doing  an  end-to-end  approximation  is  a  question  that  involves 
a  multiplicity  of  ways.  The  inventive  genius  seems  to  be  so 
prominent  in  American  surgeons  that  no  sooner  has  some  one 
proposed  a  new  method  for  the  relief  of  any  particular  affec- 
tion than  the  American  man  is  not  satisfied  to  try  that  par- 
ticular method,  but  he  immediately  goes  to  work  and  tries  to 
invent  a  method,  hoping  to  get  something  better  and  something 
newer.  For  my  own  work  I  have  only  employed  two  methods; 
the  first  is  the  mechanical  device  practiced  by  Murphy,  the 
second  the  simple  suture.  I  desire  to  call  attention  to  four 
points:  The  first  is  to  get  the  approximation  of  the  intestines 
at  the  point  where  it  joins;  the  second,  to  leave  no  knots  on 
the  outside  of  the  intestines;  third,  it  must  be  watertight;  and, 
fourth,  it  must  be  airtight.  Now,  with  these  four  things  care- 
fully carried  out,  in  a  practice  requiring  a  simple  form  of 
technic,  the  simple  suture  will  be  the  best  to  use.  The  only 
way  to  do  surgery  is  first  to  study  the  pathology,  and  in  the 
operation  do  not  use  any  methods  that  will  lead  to  this 
pathology  in  the  smallest  possible  way;  if  possible,  do  not  use 
any  mechanical  devices  for  the  purpose  of  holding  the  in- 
testines in  position. 

Some  years  ago,  Nicholas  Senn  described  in  The  Joxjbnal  of 
the  American  Medical  Association,  fifty  or  more  appliances  for 
the  purpose  of  producing  end-to-end  union.  Of  all  this  long 
series,  there  is  probably  only  one  that  is  used  to  any  extent  at 
the  present  time,  and  that  is  the  Murphy  button.  Of  all  the 
many  sutures  with  which  I  have  become  familiar  I  employ  none 
but  the  Connell  suture,  as  it  is  the  most  easily  applied,  most 
satisfactory,  gives  the  best  results  and  leaves  the  knots  all 
on  the  inside,  thus  giving  no  opportunities  for  the  subsequent 
formation  of  adhesions  in  the  intestines.  All  the  forms  of 
sutures  which  leave  the  knots  on  the  outside  favor  adhesions 
with  the  other  parts  of  the  intestines,  or  with  other  organs 
necessitating  secondary  t>peration.  In  order  to  properly  apply 
any  form  of  intestinal  suture  we  need  to  practice  that  form 
more  or  less  constantly.  To  do  the  operation  with  the  Connell 
suture  will  require  a  certain  amount  of  preliminary  practice 
as  with  any  other  suture.  It  is  practically  impossible  for  any 
man  to  stand  beside  the  operating  table  and  see  anyone  else 
perform  an  operation  and  then  go  home  and  do  the  work  with- 
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oat  preliminary  practice.  What  would  you  say  if  a  tailor 
simply  stood  beside  another  tailor  and  watched  him  apply  the 
stitches  to  your  coat?  Would  you  then  expect  him  to  make 
seams  accurately  and  firmly?  Why  should  you  expect  any 
more  a  man  to  be  able  to  suture  an  intestine  simply  from  what 
he  reads  in  books  or  from  standing  beside  another  operator? 
The  Murphy  button,  simple  as  it  is  in  its  application,  must  be 
practiced  primarily  on  the  dog,  and  certain  details  must  be 
memorized  before  its  use  can  be  undertaken  in  the  human  sub- 
ject. My  plan  is  to  use  the  Murphy  button  in  all  cases  where 
the  structures  can  be  snugly  drawn  together  between  the  two 
parts  of  the  button.  Where  the  structures  are  too  thick,  such 
as  the  large  intestines,  I  employ  the  suture  method.  So  far  as 
Dr.  Campbell's  method  goes,  I  have  the  objection  to  it  that  he 
still  leaves  the  knot  on  the  outside. 

Db.  J.  Shelton  Hobslbt,  El  Paso,  Texas — In  regard  to  the 
term  ''intestinal  resection,"  it  seems  to  me  there  might  be 
still  further  improvement.  Resection  means  simply  cutting 
out  a  portion  of  the  intestinal  canal,  and  has  no  reference  to 
the  subsequent  joining  of  the  divided  ends,  which  is  really  the 
main  and  most  important  portion  of  the  procedure.  "In- 
testinal anastomosis"  is  also  objectionable  when  applied  to  an 
end-to-end  union.  Anastomosis  means  that  an  obstruction  in 
the  main  channel  is  compensated  for  by  some  more  or  less  in- 
direct route,  as  in  the  case  of  small  branches  of  blood  vessels 
taking  up  the  circulation  when  there  is  an  obliteration  of  the 
main  channel.  When,  however,  this  obstruction  in  the  main 
channel  is  removed  and  the  direct  current  re-established,  a» 
•  in  the  case  of  end-to-end  xuiion  in  intestines,  the  term  an- 
astomosis is  clearly  inapplicable.  "Circular  enterorrhaphy" 
means  merely  suturing  of  intestine  in  a  circular  manner.  In 
the  operation  for  prolapse  of  the  rectum,  in  which  after  ab- 
dominal section  a  portion  of  the  sigmoid  is  drawn  up  and 
sewed  to  the  abdominal  wall,  if  this  sewing  is  done  in  a 
circular  direction,  the  term  "circular  enterorrhaphy"  could 
most  assuredly  be  used.  "Intestinal  union"  is  a  term  that  is 
open  to  none  of  these  objections  and  would  seem  to  indicate 
the  procedure. 

In  regard  to  the  continuous  suture,  I  have  had  a  limited 
clinical  experience  in  intestinal  suturing,  but  a  rather  ex- 
tensive experimental  experience,  and  have  found  that  this  form 
of  suture  is  by  far  the  most  satisfactory.  I  believe  that  the 
majority  of  operators  who  have  done  much  experimental  work 
will  agree  in  this.  This  form  of  suture  has  many  advantages- 
not  possessed  by  the  interrupted.  It  is  a  physiologic  principle 
that  rest  is  essential  for  repair.  It  is  with  this  idea  that 
splints  are  used  in  fractures  and  wounded  parts  immobilized 
as  much  as  possible.  The  action  of  a  continuous  intestinal 
suture  is  in  the  nature  of  a  splint    In  end-to-end  union,  for 
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instance,  where  interrupted  sutures  are  used,  each  distension 
of  gas  and  every  wave  of  peristalsis  tends  to  stretch  or  relax 
the  portion  of  intestine  between  any  two  interrupted  stitches. 
When  a  continuous  suture  is  used  this  strain  is  thrown,  not  on 
the  wounded  intestine,  but  on  the  thread.  It  is  frequently 
taught,  I  belieye,  that  all  that  is  necessary  to  obtain  com- 
plete union  in  intestinal  suturing  is  to  approximate  serosa 
to  serosa.  This  is  certainly  a  false  doctrine,  for  something  else 
than  mere  approximation  is  necessary  to  obtain  satisfactory 
union  in  every  instance.  This  conclusion  has  been  arrived  at 
as  the  result  of  nine  experiments  on  dogB,  In  six  fine  black 
silk  was  used  and  the  dogB  were  killed  after  one,  two,  three, 
four,  six  and  eight  days.  In  three  experiments  No.  2  braided 
silk  was  employed  and  the  dogs  killed  after  four,  six  and  eight 
days.  Two  loops  of  intestine  were  sutured,  as  in  the  prelim- 
inary steps  of  Abbe's  intestinal  anastomosis,  the  suture  being 
oontinuous  and  running  for  about  an  inch  and  a  half  in  the 
long  axis  of  the  gut  Another  row  parallel  with  the  first  and 
about  one-third  inch  distant  from  it  was  inserted  in  the  same 
manner.  The  specimens  were  removed  after  the  number  of 
days  above  indicated  and  sent  to  a  competent  eastern  path- 
ologist for  examination.  The  condition  of  the  serosa  between 
these  rows  of  sutures  was  that  of  perfect  approximation,  and 
on  account  of  the  continuous  suture  it  would  be  impossible  for 
this  approximation  to  be  disturbed.  The  pathologist  reported 
that  of  the  first  six  experiments,  in  four  there  had  been  failure 
of  complete  union  of  that  area  of  intestine  included  between  the 
rows  of  suture;  in  the  other  two,  in  which  fine  silk  was  used, 
the  union  was  complete.  Of  the  three  experiments  where  No.  2 
braided  silk  was  employed,  only  one  failed  to  unite  completely. 
The  pathologist  also  reported  that  there  was  markedly  more 
inflammatory  reaction  around  the  ooarser  thread.  As  the  con- 
ditions of  approximation  in  these  experiments  were  perfect, 
and  as  complete  union  was  obtained  in  less  than  half  of  the 
number,  it  would  seem  that  something  else  besides  mere  ap- 
proximation is  necessary  for  satisfactory  union.  Pressure  is 
one  of  these  things  that  is  most  desirable  and  is  furnished  by 
such  appliances  as  the  Murphy  button.  This  pressure  can  be 
obtained  by  the  continuous  suture,  but  not  by  the  interrupted. 
Db.  H.  O.  Walkeb,  Detroit— The  methods  by  which  the  op- 
eration of  intestinal  resection  is  to  be  performed  have  been 
outlined  by  the  gentlemen  who  have  read  papers  and  by  the 
gentlemen  who  have  already  discussed  them.  The  method  given 
by  the  first  gentleman  would  strike  me  as  being  one  (possibly 
he  can  do  it  rapidly)  that  would  take  considerable  time,  while, 
as  the  gentleman  just  preceding  said,  it  leaves  some  of  the 
knots  on  the  outside.  I  have  had  experience  with  pretty  nearly 
every  form  of  suture  and  mechanical  appliance.  I  did  one 
end-to-end  anastomosis  with  ike  Murphy  button  in  the  latter 
part  of  1902.    I  have  used  the  Connell  suture  in  six  different 
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cases;  one  where  I  removed  14%  inches  of  the  colon,  another 
8  inches  of  the  ileum,  another  the  ileocecal  junction,  another 
6  feet  of  the  intestine,  another  at  two  different  points  in  the 
descending  colon.  The  first  three  cases  were  successful  and 
the  last  three  died,  but  I  do  not  know  that  it  could  have  been 
otherwise,  because  the  condition  of  sepsis  was  such  as  to  pre- 
clude recovery. 

There  is  no  mechanical  device  that  has  recently  been 
brought  before  the  profession  that  is  of  more  value  than  the 
McGraw  elastic  ligature.  I  have  had  an  experience  in  17 
cases  with  that  ligature,  and  in  all  of  the  cases  it  was  suc- 
cessful, so  far  as  temporary  relief  was  concerned.  Of  these 
17  cases  122  jejunoetomies  were  performed  for  malignant 
disease  and  5  for  gastroptosis.  The  use  of  the  ligature  as  a 
mechanical  appliance  is  simpler  than  anything  else  that  we 
have.  Of  eourse,  it  is  not  applicable  to  an  end-to-end  anasto- 
mosis. It  can  be  done  quickly  and  produce  no  inconvenience* 
As  has  already  been  stated  by  the  former  speakers,  no  man 
should  attempt  to  use  this  ligature  unless  ne  has  practiced 
either  on  animals  or  on  the  dead  intestines.  In  regard  to  the 
application  of  this  ligature,  you  take  a  rubber  darning  needle, 
about  6  inches  long,  and  be  sure  that  the  rubber  in  the  liga- 
ture is  in  good  condition,  for  in  those  ligatures  which  have 
been  on  hand  for  a  long  time  the  rubber  is  liable  to  break* 
For  instance,  we  are  doing  a  gastrojejunostomy.  You  take  a 
bite  on  the  stomach  about  2%  inches.  First,  we  make  an  ap- 
proximation and  run  the  suture  of  silk  around  the  intestine 
and  the  stomach  and  then  we  introduce  the  ligature,  draw  it 
through  the  stomach  and  come  back  again  on  the  intestine. 
After  you  have  got  your  ligature  in  position  and  drawn  it  up, 
be  sure  you  have  it  well  on  the  stretch  before  you  b^;in  to  tie* 

Db.  J.  B.  MuBPHT,  Chicago-r-The  technic  of  surgical  ap- 
proximation is,  I  think,  of  lesser  significance  than  the  recog- 
nition of  the  pathologic  condition  of  the  intestines  in,  about  and 
below  the  line  of  approximation.  I  believe  that  by  any  of  the 
ordinary  methods  we  will  get  a  good  and  sufficient  approxima- 
tion if  we  will  recognize  the  pathologic  conditions  of  the  in- 
testines, whatever  the  position  of  the  approximations,  and  the 
failures  in  intestinal  approximation  rest  principally,  I  believe, 
in  not  recognizing  that  the  intestinal  wall  is  infiltrated,  and 
that  its  action  is  impaired  for  a  considerable  distance  above 
the  position  of  the  resection.  My  attention  was  called  to  this 
in  some  of  the  early  operations  with  the  button,  where  I 
found  gangrene  following  the  insertion  of  the  button.  No 
other  legitimate  outcome  could  have  been  expected;  no  other 
result  could  have  been  secured  by  any  other  method.  So  soon 
as  we  learn  to  remove  a  sufficient  amount  of  the  bowel  at  the 
proximal  end  to  leave  completely  healthy,  uninfiltrated  intes- 
tinal wall,  we  will  have  less  failures.  That  accounts,  in  my 
opinion,  for  the  failures  in  many  instances. 
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Db.  Alex.  Hugh  Fbbouson,  Chicago— I  would  like  to  raise 
my  voice  in  favor  of  the  promotion  of  every  man  who  is  going 
to  do  intestinal  surgery.  We  can  get  no  good  by  looking  on  and 
seeing  others  do  these  operations.  We  have  to  do  it  ourselves, 
and  the  paper  read  by  Dr.  Campbell  is,  in  my  opinion,  a  very 
excellent  one.  I  have  seen  him  perform  the  operation.  I  have 
looked  over  the  notes  very  carefully,  and  I  can  see  the  beauties 
of  that  operation.  In  the  first  place,  you  have  fewer  sutures 
than  by  any  other  method.  That  flap  can  be  rolled  back  very 
quickly,  and  the  other  sutures  on  the  outside  are  few  and  are 
only  the  so-called  "tack  sutures,"  because  they  do  not  go 
through  into  the  mucous  membrane;  so  that,  although  they  are 
on  the  outside  of  the  bowel,  they  can  not  do  any  harm. 

The  suture  which  has  seemed  to  me  to  be  the  best  and  that 
which  I  have  used  the  most  is  the  one  introduced  by  Dr.  Con- 
nell.  I  have  used  it  a  large  niunber  of  times.  The  last  few 
years  I  have  been  using  it  almost  exclusively  when  I  could, 
but  occasionally  I  would  get  a  little  stuck  and  could  not 
very  well  use  it,  and  I  would  fall  back  on  my  old  friend,  the 
Murphy  button.  I  have  used  the  Murphy  button  a  large  num- 
ber of  times,  and  it  has  stood  me  well  in  some  places  where 
a  suture  could  not  be  applied,  for  instance,  in  removing  a  sec- 
tion from  the  lower  portion  of  the  cecum  or  the  lower  portion 
of  the  rectum,  where  you  can  not  very  well  employ  the  suture, 
but  you  can  put  in  the  large  size  of  the  Murphy  button.  In 
doing  the  Bacon  operation  for  stricture  you  can  use  the 
suture  and  the  patient  does  perfectly  well.  It  comes  in  very 
well  in  gastroenterostomy,  and,  in  fact,  there  are  so  many  ap- 
plications for  it  that  I  would  not  pretend  to  mention  them 
now.  The  McGraw  elastic  ligature  I  used  in  one  case  where  I 
had  done  a  gastroenterostomy.  I  had  become  a  little  conceited 
and  thought  that  I  would  not  get  a  vicious  circle.  I  made  the 
approximation  a  little  high  up,  so  that  the  gastric  current 
oould  not  help  go  down.  In  this  case  I  was  mistaken ;  it  would 
not  do  that,  and  consequently  I  had  to  open  the  abdomen  again 
and  make  an  anastomosis  between  the  two  arms  of  the  an- 
astomosis. I  did  that  with  the  McOraw  elastic  ligature  very 
quickly  and  it  served  my  purpose.  For  some  little  time  after- 
ward he  had  slight  trouble  with  the  circle  of  Willis  until  the 
anastomosis  was  complete. 

I  would  also  like  to  emphasize  what  has  been  said  by  Dr. 
Murphy,  that  failures  take  place  more  frequently  owing  to 
error  on  the  part  of  the  surgeon  in  selecting  the  part  where 
the  bowel  should  be  removed  than  from  any  defect  in  the 
technic. 

Db.  0.  Beveblt  Campbell,  St.  Joseph  Mo. — ^It  seems  to  me 
that  the  most  of  the  discussion  has  been  on  the  McGraw 
elastic  ligature  and  the  older  methods.  In  regard  to  the  knots 
outside  the  lumen  of  the  bowel,  which  question  was  raised  by 
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two  gentlemen,  it  was  well  answered  by  Dr.  Ferguaon,  and 
certainly  the  knot  can  do  but  little  harm,  and  it  would  cer- 
tainly be  far-fetched  criticism  that  would  criticise  a  knot  of 
that  character  outside  the  lumen  of  the  bowel.  Of  course,  some 
surgeons  are  getting  so  very  technical  that  it  is  a  question 
where  they  will  stop.  Now  we  would  not  have  expected  this 
method  to  have  received  more  than  a  discussion,  but  it  does 
seem  to  me  that  we  should  have  discussed  this  method  rather 
than  the  older  methods,  as  we  are  looking  for  better  things, 
and  not  for  the  older  methods  that  we  have  tested  and  which 
we  know  are  good.    We  want  something  a  little  bit  better. 
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THE  TBEATMENT  OP  VASCULAE  TTJMOBS  BY 

THE  INJECTION  OP  WATEB  AT  A 

HIGH  TEMPERATURE. 

WITH  SUGGESTIONS  AS  TO  ITS   EMPLOYMENT  IN  TUBEK- 
-    CULAR    ADENITIS,    ABSCESS,    FISTULOUS 
TRACTS,  ETC. 


JOHN  A.  WYETH,  M.D. 

NEW  YOBK. 


Angiomata  or  non-malignant  vascular  tumors,  espe- 
cially those  of  large  size,  as  cirsoid  aneurisms  or  cavern- 
ous nevi,  are  among  the  most  diflBcult  lesions  with  which 
the  surgeon  has  to  contend.  In  fact,  a  considerable 
number  of  these  cases  have  heretofore  been  deemed  in- 
operable, and  have  been  abandoned  to  an  ever-increasing 
deformity  and  discomfort  and,  in  some  instances,  to 
death  from  hemorrhage,  pressure  or  other  cause. 

While  I  do  not  claim  that  the  method  I  am  about  to 
submit  is  infallible  or  will  cure  every  case,  or  is  without 
danger,  I  am  convinced  it  is  worthy  of  serious  con- 
sideration. 

These  vascular  neoplasms  may  be  classified  on  an 
anatomic  basis  as  arterial,  capillary  and  venous.  The 
arterial  angioma,  or  cirsoid  aneurism,  is  most  infre- 
quently observed.  The  venous  variety  (cavernous  nevus) 
is  next  in  order  of  infrequency,  while  the  capillary 
form,  or  "mother^s  mark,"  is  most  common. 

In  1900,  attracted  by  the  success  which  my  colleague. 

Prof.  R.  H.  M.  Dawbam  of  Xew  York,  had  achieved 

in  his  operation  for  the  starvation  of  inoperable  tumors 

of  the  nasopharynx  by  dissection  of  all  those  branches  of 

both  external  carotid  arteries  which  are  distributed  to 
12 
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the  regions  involved,  I  began  experiments  to  determine 
if  this  might  not  be  accomplished  by  a  simpler  method, 
which  would  bring  the  operation  within  the  scope  of 
many  practitioners  who  might  hesitate  to  imdertake 
such  an  extensive  dissection  in  one  of  the  so-called 
dangerous  surgical  regions.  The  idea  in  mind  was  to 
obliterate  the  terminal  branches  of  the  external  carotid 
arteries  by  injecting  into  the  lumen  of  the  parent  trunk 
below  the  points  of  origin  of  these  branches,  paraflBn, 
alcohol,  or  some  other  substance  which  would  cause 
occlusion  of  the  vessels  and  render  the  denutrition  of  the 
tumor  less  difficult  and  more  thorough. 

The  experiments  were  made  on  the  arteries  of  dogs, 
and  the  substances  employed  were  paraffin,  alcohol  and 
boiling  water.  Neither  of  the  first  two  proved  satis- 
factory, while  the  injections  of  water  at  the  boiling 
point  into  the  iliac  of  a  dog  caused  immediate  occlusion 
of  the  vessel  and  all  of  its  branches.  This  result  con- 
vinced me  that  with  this  agent  the  coagulation  of  the 
blood  and  albuminoids  in  vascular  neoplasms  was  pos- 
sible. The  first  operation  was  made  in  the  following 
case,  which  had  been  abandoned  as  incurable : 

Miss  V.  D.,  aged  20,  consulted  me  in  1897  for  a  large 
cavernous  nevus  occupying  the  right  lower  jaw  and  chin  and 
a  portion  of  the  neck  immediately  underneath  the  chin  and 
jaw  of  the  right  side.  (Fig.  1.)  The  tumor  was  congenital, 
had  increased  in  size  progressively  with  the  development  of 
the  patient  during  her  growing  period,  and  had  continued  to 
enlarge  after  she  had  reached  her  full  growth.  Pressure  of 
the  mass  had  worn  away  the  outer  surface  of  the  lower  jaw, 
and  an  extensive  network  of  enlarged  veins  could  be  seen 
beneath  the  mucous  membrane  of  the  buccal  wall.  The  skin 
covering  this  mass  of  blood  vessels  was  normal  in  color.  She 
informed  me  that  the  late  Dr.  Hunter  McGuire,  Richmond, 
Va.,  had  essayed  to  remove  the  tumor  by  operation,  but  had 
abandoned  it  on  account  of  hemorrhage.  I  repeated  this 
effort,  proceeding  very  cautiously,  but  was  convinced  from 
the  extensive  bleeding  which  followed  a  very  small  incision 
that  the  patient  would  perish  if  I  persisted  in  the  effort. 
The  wound  was  packed  and  firm  compression  applied,  and  as 
soon  as  her  condition  permitted  she  was  allowed  to  return 
home. 

On  July   14,   1901,  under  ether  narcosis,  an   area  covering 
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one-third  of  the  tumor  was  injected  with  from  two  to  three 
ounces  of  hoiling  water.  To  preclude  as  far  as  possible  the 
danger  of  embolism,  peripheral  compression  was  applied. 
With  the  distension  of  the  tumor  the  integument  became  very- 
warm  to  the  touch,  and  at  one  time  there  was  sufficient  heat 
to  cause  my  assistant,  who  had  two  fingers  inserted  into  the 
mouth,  to  remove  his  hand.  The  medium  aspirating  needle 
was  carried  through  the  mass  to  within  one-half  of  an  inch 
of  the  limit  of  the  diseased  area  and  the  boiling  water 
forced  out  of  the  syringe  until  the  integument  turned  pale 
under  the  distension.  Notwithstanding  the  great  heat  there 
was  no  necrosis  of  the  mucous  membrane  or  the  overlying 
integument. 

The  operation  lasted  ten  minutes,  and  there  was  no  pain 
or  elevation  of  body  temperature  at  any  time  after  the  pa- 
tient became  conscious.  The  blood  and  albuminoids  were  evi- 
dently coagulated.  Within  two  weeks  the  area  injected  had 
diminished  at  least  one-half  in  size,  when  a  second  operation 


Fig.  1. — The     angioma     before  Fig.  2. — After  the  first  and 

treatment.  second  injectioos. 

was  performed.  At  this  time  the  injections  were  made 
through  the  entire  remaining  portions  of  the  mass  with  a 
result  equally  as  gratifying  as  at  the  first  procedure.  At 
the  end  of  the  second  week,  when  the  patient  left  me,  the 
tumor  had  diminished  two-thirds  its  former  size.  A  third 
injection  of  a  small  area  which  had  escaped  coagulation  was 
one  year  later  performed  by  Dr.  Stuart  McGuire,  Richmond, 
Va.,  with  success.  The  accompanying  photographs  show  the 
gratifying  results  in  this  case.      (Figs.  2  and  3.) 

Case  2. — A  second  and  more  difficult  case  of  this  form  of 
angioma  is  that  of  C.  G.,  a  well-developed  child  of  9  years, 
of  Lowell,  Mass.  At  birth  there  was  a  small  "mother's  mark" 
or  blue  spot,  about  as  large  as  a  quarter  of  a  dollar,  on  the 
back  just  above  the  right  shoulder  blade,  a  little  to  the  right 
of  the  median  line.  At  the  age  of  2  years  it  began  to  grow 
perceptibly,  and  continued  to  enlarge  in  all  directions,  drifting 
chiefly  downward  and  to  the  right.  In  her  fifth  year,  when 
the  tumor  was  about  seven  inches  in  length  and  half  as  wide, 
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an  effort  was  made  to  remove  it  by  operation,  but  on  ac- 
count of  hemorrhage  jt  was  abandoned.  The  wound  was 
packed,  became  infected,  and  resulted  in  the  cicatrices  which 
are  shown  in  the  photograph.  The  neoplasm  reappeared  in 
all  parts  of  the  operative  wound,  and  one  and  one-half  years 
later  a  second  attempt  was  made,  and  this  was  also  abandoned. 

When  she  came  under  my  observation,  on  Feb.  27,  1002, 
there  'was  a  large  venous  angioma  occupying  the  back  from 
the  edge  of  the  trapezius  muscle  above  the  right  shoulder 
blade,  over  the  shoulder,  reaching  to  the  middle  line  between 
the  two  scapulae,  then  down  along  the  posterior  border  of  the 
right  scapula,  extending  as  far  as  the  twelfth  rib  and  well 
forward  to  the  right  side.  The  whole  mass  was  slightly 
crescentic  in  shape,  its  surface  was  from  one  to  two  and  a 
half  inches  above  the  level  of  the  body,  and  from  the  elevation 
of  the  right  shoulder  it  was  evident  that  the  abnormally  en- 
larged vessels  had  burrowed  between  the  ribs  and  the  scapula. 
To  the  touch  it  was  soft  and  compressible,  the  venous  chan- 
nels remaining  empty  under  pressure  and  refilling  as  soon  as 
this  was  removed. 

Under  ether  narcosis  the  boiling  water  injections  were 
made  as  in  the  former  operation,  the  needle  being  inserted 
in  eleven  different  points  through  the  neoplasm.  Between 
five  and  six  ounces  of  boiling  water  were  thrown  in.  The 
child  complained  of  no  pain  after  consciousness  was  restored. 
Ck>agulation  was  evident,  and  within  two  days  the  area  in- 
jected began  to  undergo  diminution  by  granular  metamorpho- 
sis. By  October  the  entire  growth  had  disappeared  with  the 
exception  of  the  rounded  mass,  about  three  inches  in  diameter, 
and  elevated  about  one  and  a  half  inches  above  the  skin,  shown 
in  the  center  of  the  area  in  black  in  the  accompanying  illus- 
tration. (Fig.  4.)  This  was  injected  in  October,  1902,  which 
completed  the  cure. 

In  the  first  operation  in  this  case  a  necrosis  of  the 
skin  over  an  area  of  about  one  inch  in  diameter  resulted 
from  hyperdistension  vrith  too  much  boiling  water  at 
this  particular  point.  After  the  child  left  my  care  and 
returned  to  her  home  in  Massachusetts  this  became  in- 
fected and  some  suppuration  ensued,  but  it  in  no  way 
interfered  with  her  recovery  and  the  cure  of  this  large 
and  otherwise  incurable  growth. 

The  method  has  been  successfully  employed  in  arterial 
angioma,  or  cirsoid  aneurism,  as  shown  by  the  following 
case: 

Case  3. — Miss  S.  C,  aged  27,  came  under  my  observation 
Jiiuuary,  1902.     In  1885  the  patient  noticed  a  small  pulsating 
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tumor  in  a  branch  of  the  temporal  artery  situated  directly 
over  the  ear.  Compression  on  the  artery  in  front  of  the  ear 
by  means  of  a  cork  held  in  place  by  bandage  tied  around  the 
head  was  tried  for  a  prolonged  period.  While  it  controlled 
all  pulsation  as  long  as  the  pressure  was  applied,  it  did  not 
obliterate  the  artery  or  cure  the  angioma. 

In  1886  Dr.  J.  M.  Taylor  tied  the  temporal  artery  in  front 
of  the  ear,  but  without  benefit,  for  after  this  operation  the 
tiunor  increased  in  size.  In  1887  Prof.  T.  6.  Richardson,  New 
Orleans,  attempted  to  strangulate  the  mass  subcutaneously, 
but  without  success.  At  a  later  period  he  introduced  several 
large  pins  through  the  base  of  the  tumor  and  surrounded  it 
with  a  strong  ligature.  By  repeated  tightening  of  the  liga- 
ture he  succeeding  in  cutting  off  by  strangulation  a  consid- 
erable section,  to  the  base  of  which  caustic  potash  was  ap- 
plied. The  tumor,  however,  continued  to  grow,  and  although 
III  is  attempt  was  repeated  a  year  or  two  later  by  Dr.  Rich- 


Fig.  3. — After  the  third  injection. 

ardson,    it  failed    again,    and    any    further    operation    was 
abandoned. 

In  January,  1002,  there  was  a  large  pulsating  mass  cover- 
ing about  one-half  of  the  left  side  of  the  scalp,  which  meas- 
ured approximately  five  by  six  inches  and  was  elevated  above 
the  level  of  the  normal  scalp  from  one-half  an  inch  to  an 
inch.  On  the  surface  there  were  several  large  cicatrices  which 
had  resulted  from  the  efforts  of  strangulation,  and  along  the 
border  of  these  scars  were  three  or  four  small  patches  of 
pnpillomata.  Leading  into  this  tumor  were  five  arteries, 
which  could  be  seen  distinctly  pulsating  with  increasing  mo- 
tion as  they  approached  their  entrance  to  the  mass.  Two  of 
these  came  from  the  left  temporal,  one  from  the  right  temporal 
nnd  one  from  each  occipital.  The  center  of  the  angioma  cor- 
responded to  the  point  where  pulsation  was  first  noticed.  It 
had  grown  so  rapidly  within  the  year  that  the  patient  was 
compelled  to  seek  relief  by  operation,  which  was  done  on  Jan. 
4.  1902,  under  ether  narcosis,  the  scalp  having  previously  been 
shaved  and  thoroughly  disinfected. 
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The  needle  was  entered  along  the  course  of  the  arteries 
leading  into  the  tumor/ beginning  about  two  inches  from  the 
mass,  a  quantity  of  boiling  water  sufficient  to  coagulate  these 
vessels  being  employed.  It  avrs  then  introduced  through  the 
tumor  from  side  to  side,  injecting  about  a  dram,  withdraw- 
ing the  needle  for  one-half  of  an  inch  and  then  repeating  this 
procedure  until  the  entire  mass  had  ceased  to  pulsate.  The 
quantity  of  boiling  water  so  used  was  between  five  and  six 
ounces.  Temperature  on  the  surface  was  noticed  by  touch, 
and  when  the  heat  became  very  perceptible  to  the  hand  and 
the  skin  began  to  bleacK  the  injections  in  that  particular  area 
were  discontinued.  The  warty  growths  noticed  on  the  surface 
of  the  scalp  were  touched  with  the  Paquelin  cautery.  No 
reaction  followed  the  operation.     The  patient  complained  of 


Fig.  4. — After  the  second  Injection. 

no  pain,  but  there  was  a  very  considerable  edema  of  the 
scalp,  and  this,  beginning  on  the  left  (the  side  of  opera- 
tion), closed  the  left  eye  and  spread  over  the  face,  closing 
the  right  eye  within  forty-eight  hours.  Tlie  swelling  spread 
as  far  down  as  the  neck  and  was  so  great  that  had  I  cause  to 
repeat  a  similar  operation  I  would  use  only  about  one-half 
the  quantity  of  water,  and  would  then  repeat  the  operation 
after  the  interval  of  about  a  week. 

Dr.  G.  C.  Chandler  of  Shreveport.  La.,  a  brother  of  the 
patient,  writes  me  under  date  of  Nov.  12,  1902,  that  "no 
pulsation  is  present,  and  there  is  slight  depression  where  the 
tumor  was,  owing  to  attrition  of  the  skull  by  the  long  pres- 
sure of  the  pulsating  mass.  The  scalp  is  no  thicker  than 
that  covering  the  normal   skull,   and   while   a   slight   eczema 


Digitized  by 


Google 


175 

persists  where  the  tumor  was  Mtuated,  the  hair  seems  to  be 
more  plentiful  than  before  thb  operation." 

I  have  employed  thid  methodsuccessfnlly  and  without 
accident  in  a  number  of  cases  of  capillary  angioma,  but, 
on  account  of  their  superficial  character,  they  being 
within  the  substance  of  the  integument^  some  cicatriza- 
tion is  apt  to  result  unless  very  great  care  is  taken.  The 
weak  tissues  of  the  new  growth  do  not  offer  the  resist- 
ance of  the  iiormal  skin  which  overlies  the  venous  or 
arterial  angiomata,  and  may  break  down  under  the  hot 
water.  In  all  of  my  cases  the  scarring  has  been  very 
slight,  and  I  think  the  method  is  well  worthy  of  thor^ 
ough  trial  in  these  cases.  As  they  occur  chiefly  in  chil- 
dren and  are  situated  on  the  face,  it  is  important  to  have 
the  patient  very  firmly  held  ^hile  the  injections  are 
being  made  without  narcosis.  The  legs,  arms^  body 
and  head  should  be  kept  immovable,  while  the  face 
should  be  covered  by  a  mat  in  which  an  aperture  is  cut 
sufficient  to  expose  the  area  to  be  injected.  I  take  the 
additional  precaution  to  have  an  assistant  hold  a  sponge 
saturated  with  cold  water  immediately  over  the  needle 
in  order  to  prevent  scalding  the  cuticle  should  the 
apparatus  leak.  The  small  hypodermic  needle  is  used, 
and  this  should  be  thrust  through  the  sound  skin,  about 
one-eighth  of  an  inch  from  the  edge  of  the  angioma, 
pushed  beneath  the  neoplasm,  care  being  taken  not  to 
let  the  point  come  through  the  surface.  Prom  five  to 
fifteen  minims  of  water  may  be  injected  in  one  spot, 
changing  the  needle  here  and  there  to  suit  the  size  of 
the  mass.  When  the  injections  are  made  directly  into 
the  enlarged  capillaries,  necrosis  almost  always  occurs, 
but  if  the  water  is  forced  well  beneath  the  surface,  the 
deeper  parent  vessels  will  be  coagulated,  causing  the 
nevus  to  disappear  by  gradual  denutrition  (granular 
metamorphosis).  It  is  a  wise  precaution  to  cover  the 
area  injected  at  once  with  aseptic  collodion  to  prevent 
infection.  This  operation  may  be  repeated  from  time 
to  time  until  a  cure  is  effected. 
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Water  at  a  high  temperature  will  without  doubt  be- 
come more  frequently  employed  in  the  treatment  of 
various  minor  surgical  diseases.  It  has  already  been 
employed  by  Dr.  Lucien  Lofton  of  Virginia  in  the  treat- 
ment of  hemorrhoids^  and^  while  I  do  not  approve  of 
the  treatment  of  hemorrhoidal  tumors  by  injection, 
always  having  in  mind  the  danger  of  hepatic  or  other 
embolism,  if,  in  the  judgment  of  the  surgeon,  this  opera- 
tion is  deemed  advisable,  hot  water  is  the  safest  agent. 

It  has  been  employed  successfully  in  the  treatment  of 
fistula  about  the  rectum.  When  there  is,  as  most  fre- 
quently exists,  only  an  external  aperture  with  no  com- 
munication with  the  cavity  of  the  rectum,  boiling  water 


Figs.  5  and  6. — rnjectlon  syringes. 

injected  so  as  to  be  brought  in  contact  with  the  entire 
surface  of  the  fistula  and  abscess  should  destroy  all 
septic  organisms  and  effect  a  cure. 

The  late  Dr.  Ackard,^  Springtown,  Texas,  reported 
to  me  a  number  of  cases  in  which  he  had  cured  fistula3 
by  this  method.  It  is  my  intention  to  give  this  method  a 
thorough  trial  in  the  treatment  of  tubercular  adenitis, 
preferably  before  pyogenesis,  and  I  shall  not  hesitate  to 

1.  Dr.  Aclcard  accidental  I  j  discovered  the  efficacy  of  hot  water  In 
the  treatment  of  fistuls.  In  irrigating  a  flstula,  by  a  mistake  of  his 
office  boy,  the  syringe  was  filled  with  water  almost  at  the  boiling 
point,  with  which  he  flushed  the  fistulous  tract.  The  patient  suf- 
fered great  pain  from  the  application,  but  the  fistula  was  cured. 
He  repeated  this  in  a  series  of  cases  under  chloroform  narcosis  with 
success. 
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employ  it  in  gonorrheal  bubo,  in  ranula^*  in  small  cysts, 
and  abscesses  and  lipomata. 

I  have  used  the  method  in  one  case  of  very  large 
inoperable  sarcoma  of  the  shotdder  and  scapula,  using 
more  than  a  pint  of  boiling  water.  The  operation  was 
followed  by  extensive  sloughing,  with  improvement  of 
the  patient's  general  condition,  but  without  curative 
effect,  and,  while  he  is  still  living,  I  do  not  think  he  can 
long  survive  his  malignant  disease.  I  have  had  numerous 
inquiries  in  regard  to  the  application  of  this  method  to 
uterine  fibromata,  but  my  reply  has  invariably  been  that 
hysterectomy  was  the  better  procedure. 

DISCUSSION. 

Dr.  William  J.  Mayo,  Rochester,  Minn. — While  I  was  in 
New  York  last  November  I  visited  Dr.  Wyeth's  clinic  and 
had  the  pleasure  of  seeing  two  of  the  cases  reported  here  to-day. 
One  of  them  was  an  enormous  angioma,  which  I  do  not  be- 
lieve any  of  us  would  have  felt  like  taking  out  by  the  knife. 
I  was  very  much  impressed  with  the  result  and  asked  Dr. 
Wyeth  to  send  me  an  apparatus.  In  a  very  short  time  we  had 
a  large  venous  angioma  of  the  cheek  of  a  young  man.  To 
have  removed  it  with  the  knife  would  at  best  have  meant  a  very 
bloody  operation  and  probably  sacrifice  of  the  seventh  nerve. 
With  this  apparatus  one  and  one-half  ounces  of  boiling  water 
were  injected  into  the  tumor,  and  it  promptly  coagulated,  and 
in  two  or  three  weeks  two-thirds  of  it  had  disappeared.  I  have 
since  heard  that  the  growth  is  almost  entirely  gone.  None  of 
us  desire  to  employ  excision  in  these  cases  when  we  can  help 
it,  and  I  was  struck  with  the  ease  with  which  this  method  can 
be  used  and  the  almost  certain  results.  I  believe  it  is  one  of 
the  advances  in  the  treatment  of  timiors  of  the  blood  vessels. 

Db.  John  P.  Lord,  Omaha — Modem  surgery  some  yeai's  ago 
attempted  to  accomplish  almost  everything,  and,  therefore, 
some  of  the  old  injection  methods  of  the  masters  were  aband- 
oned, and  probably  they  have  not  been  practiced  for  several 
years  until  recently.  Last  year  I  had  a  case  to  treat  very 
similar  to  that  described  by  Dr.  Mayo.  This  nevus  so  involved 
all  the  structures  of  the  cheek  that  its  removal  would  have 
necessitated  the  sacrifice  of  the  mucous  membrane  of  the 
mouth,  so  that  to  remove  it  by  surgical  measures  would  have 
been  absolutely  out  of  the  question.  The  use  of  electrolysis 
and  the  Paquelin  cautery  seemed  to  afford  no  adequate  relief. 

2.  I  have  recently  employed  this  method  Id  a  very  large  ranula 
with  entire  success. 
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I  therefore  determined  to  treat  by  tincture  of  iodin  injections'. 
In  looking  Axp  this  subject,  I  found  that  most  of  the  accidents 
reported  by  the  older  surgeons  were  due  to  embolism.  Pilchner 
of  Brooklyn  observed  that  in  the  cases  in  which  accidents  had 
occimred  by  this  method  nd  precaution  had  been  taken  against 
the  formation  of  embolism.  I»  therefore,  took  the  precaution 
to  cut  off  the  circulation  from  thfr  outgoing  vessels  by  flngw 
pressure,  and  the  result  was  all  that  could  be  desired.  It  was 
very  simple  in  its  application.  The  results  were  very  rapid. 
In  the  course  of  a  few  treatments,  I  had  accomplished  more 
than  I  had  by  the  numerous  other  methods  employed.  About 
this  time  this  method  of  Dr.  Wyeth's  was  published.  I  have 
not  used  it,  but  I  believe  that  it  has  a  very  large  use,  and  I 
believe  also,  that  we  can  use  safely,  in  proper  locations,  the 
injection  of  other  coagulating  agents. 

Db.  Richabo  H.  Gibbons,  Scranton,  Pa. — ^I  have  seen  Dr. 
Wyeth  perform  this  operation  in  several  instances,  and  I  have 
seen  this  remarkable  case  of  monstrous  angioma,  which  he 
removed  entirely  by  this  method,  and  it  makes  me  feel  that 
the  procedure  is  one  of  the  very  greatest  value  to  the  pro- 
fession. It  would  be  very  painful  to  remove  by  the  knife  most 
of  these  monstrous  angiomata,  and  in  many  cases  it  would  be 
absolutely  impossible,  but  they  can  be  safely  removed  by  this 
method.  I  believe  that  this  method  would  be  of  value  in 
fibroid  and  other  tumors  of  the  uterus.  An  opening  could  be 
made  throu^  the  vagina;  we  could  ascertain  the  proper  place, 
make  the  puncture  and  then  inject  the  hot  water.  Later  an  in- 
cision could  be  made  higher  up  and  the  tiunor  exposed  and  in- 
jection made  in  this  region  in  the  same  manner,  which  would 
doubtless  render  the  patient  more  comfortable  than  any  other 
application  or  treatment. 

Db.  John  A.  Wteth,  New  York — In  regard  to  the  employ- 
ment of  any  apparatus  for  the  registration  of  heat,  I  think  it 
scarcely  practicable.  The  operator  should  judge  by  the  sense 
of  touch  and  by  the  bleaching  of  the  skin  as  to  the  proper 
degree  of  heat  and  tension.  In  choosing  between  the  hot-water 
injections  and  excision  by  the  knife  one  must  be  guided  by  the 
conditions  which  are  present.  Where  the  angioma  is  small  and 
the  skin  deeply  discolored,  if  excision  can  be  practiced  so  as 
to  remove  the  deformity  and  leave  only  a  linear  cicatrix,  this 
operation  would  be  preferable.  But  where  mucocutaneous 
margins  are  involved,  injections  should  be  carefully  and  thor- 
oughly tried. 
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FURTHER  EXPERIENCE  WITH  THE  VERTICAL 
OVERLAPPING  OPERATION  FOR  THE 
RADICAL  CURE  OF  UMBILICAL 
HERNIA. 


WILLIAM  J.  MAYO,  A.M  UD. 

SUBGBON  TO    ST.   MABT'S   HOSPITAL. 
BOCHESTEB,  MIKN. 


The  results  of  operations  for  the  radical  cure  of  um- 
•  bilical  hemiae  in  adults  have,  heretofore,  not  been  en- 
couraging. These  patients  are  usually  obese,  with  at- 
tenuated abdominal  muscles,  and  the  thin,  rigid  char- 
acter of  the  ring  does  not  offer  mechanical  conditions 
advantageous  to  lasting  union. 

The  principles  of  closure  have  been  the  same  as  after 
an  ordinary  abdominal  section,  the  object  being  to  split 
the  fascia  at  the  ring  margins  laterally,  until  the  recti 
muscles  are  reached,  and  then,  by  a  series  of  buried 
sutures,  to  reconstruct  the  abdominal  wall  in  layers. 
The  defect  in  this  method  is  the  natural  separation  of 
the  recti  muscles  at  the  level  of  the  umbilicus.  Below 
this  point  the  muscular  structures  are  practically  in  con- 
tact, but  above  there  is  from  one-fourth  to  three-fourths 
of  an  inch  separation.  To  bring  the  recti  together  in 
this  locality  amounts  to  a  muscle  transplantation.  In 
a  small  hernia  this  muscular  approximation  is  not  diffi- 
cult, and  is  the  operation  of  choice,  but  in  the 
larger  openings  an  inch  or  more  in  diameter, 
it  is  impracticable,  and,  so  far  as  I  have  been 
able  to  judge,  the  attenuated  muscles,  when  secured,  are 
not  of  great  value  as  retentive  agents  in  this  variety  of 
hernia.    In  very  corpulent  subjects  the  muscular  separa- 
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tion  is  greater.  If  such  a  patient,  lying  on  the  back,  be 
directed  to  rise,  bringing  into  play  the  recti  muscles, 
the  lateral  deviation  at  the  level  of  the  umbilicus  is 
easily  shown,  and  in  the  majority  of  cases  demonstrates 
the  impossibility  of  bringing  them  firmly  into  median 
apposition.  The  strain  in  these  cases  is  from  above 
downward  rather  than  laterally.  This  is  well  shown  by 
the  pendulous  abdomen  commonly  found  in  very  adipose 
people,  in  many  cases  covering  the  pubes  and  often  the 
region  of  the  upper  thighs.  On  assuming  the  recumbent 
posture  the  stretched  tissues  allow  of  great  mobility  and 
one  can  often  grasp  the  abdominal  wall  and  overlap  a 
number  of  inches  without  diflBculty.  The  fibrous  mar- 
gins of  the  ring  in  umbilical  hernia  usually  lie  entirely 
above  the  junction  of  the  urachus  and  the  remains  of  the 
hypogastric  arteries.  These  latter  structures,  as  they 
deviate  from  the  middle  line  below,  often  allow  of  the* 
formation  of  considerable  pouches  between  them  and  the 
urachus,  showing  their  weight-bearing  function. 

The  causation  of  acquired  umbilical  hernia  can  be 
said  to  depend  on  downward  traction  of  the  abdominal 
walls  and  their  contents  brought  to  bear  on  a  fixed  point 
at  thQ  umbilicus,  causing  separation,  and  before  this 
takes  place  there  is  an  increased  vertical  lengthening 
of  the  abdominal  wall  and  also,  to  a  less  extent,  in  a 
lateral  direction. 

In  a  paper^  read  before  the  American  Academy  of 
Railway  Surgeons,  Oct.  4, 1898, 1  called  attention  to  the 
impracticability  of  covering  in  the  defect,  left  by  excision 
of  the  larger  umbilical  hernia,  with  muscle,  and  advo- 
cated the  overlapping  of  the  aponeurotic  structures  which 
were  already  at  hand,  securing  a  wide  area  of  adhesions 
in  place  of  edge-to-edge  union.  This  method  we  had 
then  employed  in  five  cases;  in  three  the  overlapping 
was  from  side  to  side,  and  in  two  from  above  downward. 
Extensive  lateral  incisions  to  find  sufficient  muscle  to 
make  the  routine  operation  described  by  surgical  writers 

1.  Annals  of  Surgery,  January,  1899. 
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compelled  us,  as  a  matter  of  necessity,  to  overlap  from 
above  downwatd  in  these  two  cases  and,  to  our  satisfac- 
tion, we  found  the  parts  came  together  with  less  tension 
than  when  drawn  laterally,  and  time  proved  that  the 
strength  of  union  was  as  lasting. 

The  first  of  these  overlapping  operations  was  done  in 
1895.  We  have  now  made  this  operation  35  times,  over- 
lapping from  side  to  side  10  times,  and  25  times  from 
above  downward.  There  were  no  deaths.  We  have 
found  the  operation  so  much  easier  from  above  down- 
ward that  we  now  employ  it  exclusively.  We  have  re- 
cently had  the  majority  .of  these  cases  examined  and 
the  permanency  of  cure  was  most  gratifying;  in  only 
one  case  had  there  been  a  relapse,  and  in  this  one  there 
was  merely  a  boat-shaped  stretching.  The  operation  had 
been  done  from  side  to  side,  and  the  patient  was  much 
relieved  from  her  former  condition.  So  far  as  we  could 
find  out,  there  were  no  failures  when  the  vertical  over- 
lapping had  been  properly  accomplished.  In  a  paper^ 
on  this  subject  read  before  the  American  Surgical  Asso- 
ciation, •  May,  1901,  I  again  called  attention  to  this 
method.  Further  experience  with  the  operation,  as  well 
as  good  results  in  the  hands  of  other  members  of  the 
profession,  has  more  than  ever  convinced  me  of  its  value. 
Writers  on  this  subject  deplore  the  poor  results  of  opera- 
tion for  this  variety  of  hernia  and  even  the  latest  com- 
pilations speak  most  disparagingly  as  to  the  perma- 
nency of  cure  by  any  method,  and  this  was  previously 
our  experience.  To-day  the  expectation  of  cure  ap- 
proaches that  of  inguinal  hernia.  The  operation  is 
easily  and  quickly  performed.    The  steps  are  as  follows : 

1.  Transverse  elliptical  incisions  are  made  surround- 
ing the  umbilicus  and  hernia;  this  is  deepened  to  the 
base  of  the  hernial  protrusion. 

2.  The  surfaces  of  the  aponeurotic  structures  are  care- 
fully cleared  two  and  a  half  to  three  inches  in  all  direc- 
tions from  the  neck  of  the  sac. 

2.  Annals  of  Surgery,  August,   1901. 
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3.  The  fibrous  and  peritonefJ  covering?  of,  the  hernia 
are  divided  in  a  circular  manner  at  the  neck,  exposing 
its  contents.  If  intestinal  viscera  are  present,  the  adhe- 
sions are  separated  and  restitution  made.  The  contained 
omentum  is  ligated  and  removed  with  the  entire  sac  of 
the  hernia  and  without  tedious  dissection  of  the  adherent 
portion  of  omenta. 

4.  An  incision  is  made  through  the  aponeurotic  and 
peritoneal  structures  of  the  ring  extending  one  inch  or 
less  transversely  to  each  side,  and  the  peritoneum  is 
separated  from  the  under  surface  of  the  upper  of  the 
two  flaps  thus  formed. 

5.  Beginning  from  two  to  two  and  one-half  inches 
above  the  margin  of  the  upper  flap,  three  to  four  mat- 
tress sutures  of  silk  or  other  permanent  material  are 
introduced,  the  loop  firmly  grasping  the  upper  margin 
of  the  lower  flap;  suflicient  traction  is  made  on  these 
sutures  to  enable  peritoneal  approximation  with  running 
suture  of  catgut.  The  mattress  sutures  are  then  drawn 
into  position,  sliding  the  entire  lower  flap  into  the  pocket 
previously  formed  between  the  aponeurosis  and  the  peri- 
toneum above. 

6.  The  free  margin  of  the  upper  flap  is  fixed  by  catgut 
sutures  to  the  surface  of  the  aponeurosis  below,  and  the 
superficial  incision  closed  in  the  usual  manner.  In  the 
larger  hemisB  the  incision  through  the  fibrous  coverings 
of  the  sac  may  be  made  somewhat  above  the  base,  thereby 
increasing  the  amoimt  of  tissue  to  be  used  in  the  over- 
lapping process. 

In  very  large  protrusions  in  which  part  of  the  hernial 
contents  is  irreducible  the  patient  should  be  kept  in 
bed  on  a  reduced  diet  and  directed  to  manipulate  the 
hernia,  with  the  intention  of  replacing  as  much  as  pos- 
sible. The  irreducible  portion  must  not  be  forced  into 
the  abdominal  cavity  after  losing  the  "right  of  habita- 
tion.'^ If  of  omentum  only,  it  is  readily  disposed  of  by 
excision;  if  intestine,  enough  omentum  previously  con- 
tained in  the  peritoneal  cavity  should  be  removed  to 
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allow  of  reduction  of  the  bowel  without  pressure.  The 
patients  should  be  kept  in  bed  three  to  four  weeks  after 
operation  and,  after  getting  about,  shotdd  not  apply  a 
truss^  although  most  of  these  patients  prefer  to  wjear  an 
abdominal  supporter  for  a  year.  'Piccoli^  reports  a  case 
successfully  operated  on  in  August,  1899,  after  the 
lateral  plan,  and  refers  to  a  case  reported  by  Bonomo, 
operated  on  Dec.  9, 1899,  with  a  favorable  result.  J.  A. 
Blake*  reports  several  cases  operated  on  by  the  lateral 
method  during  the  year  1900,  and  refers  to  an  article  by 
Sapiejko,*  in  which  a  lateral  operation  is  described. 

The  writer  had  described  and  operated  by  the  lateral 
overlapping  plan  several  years  before  the  cases  reported 
by  these  authors  and  the  lateral  operation  is  a  good 
operation,  but  it  is  not  as  good  as  the  vertical  method, 
in  which  the  retaining,  structures  are  given  a  bearing 
point  above  the  site  of  the  umbilicus  and  intra-ab- 
dominal pressure  thus  acts  to  prevent  separation  instead 
of  aiding  it. 

DISCUSSION. 

Db.  a.  J.  OcHSNEB,  Chicago — ^The  fact  that  with  but  a  few 
exceptions  every  text-book  on  surgery,  iind  every  book  deal- 
ing with  the  question  of  hernia,  claims  for  the  radical  cure 
of  umbilical  hernia:  First,  a  large  mortality;  and  second, 
a  large  proportion  of  recurrences,  makes  this  paper  of  especial 
value  to  this  Association. 

The  writers  of  these  works  have  no  appreciation  whatever 
of  the  proper  treatment  of  umbilical  hernia.  One  of  the  most 
distinguished  authors  on  the  subject  of  herniotomy  told  me 
personally  only  a  few  months  ago  that  he  operated  on  these 
cases  only  when  he  was  absolutely  compelled  to,  simply  be- 
cause he  did  not  know  how  to  operate  on  them.  As  a  matter 
pf  fact  the  reason  there  is  a  high  mortality  in  these  cases  is 
because  of  the  extreme  and  unnecessary  traumatism  occasioned 
by  the  ordinary  operation.  The  ordinary  operation  contains 
at  least  ten  times  as  much  traumatism  as  is  necessary.  The 
operation  usually  described  in  text-books  contemplates  the 
establishment  of  conditions  very  similar  to  those  which  were 
present  before  the  umbilical  hernia  was  produced.  The  fact 
that  those  conditions  were  unfavorable  for  a  permanent  cure 

3.  Centralblatt  fur  kllnlsche,  Chlrurgle,  Jan.  13,  1900. 

4.  Medical  Ass'n  of  Greater  New  York,  Jan.  14,  1901. 

5.  Rev.  de  Chir.,  1900,  No.  2.  p.  240. 
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U  shown  by  the  fact  that  the  umbilical  bemia  occurred. 
Statistics  show  that  umbilical  hernia  in  children  heals  spon- 
taneously in  nearly  100  per  cent,  of  all  cases,  simply  because 
ft  is  impossible  to  keep  a  circular  opening  in  any  part  of  the 
body  open,  unless  it  is  lined  with  a  serous  or  an  epithelial 
lining.  So  long  as  the  epoiing  is  kept  circular  it  will  heal 
spontaneously.  We  find  in  all  of  these  cases  in  the  adult  that 
there  is  a  dragging  of  the  abdominal  wall  transversely,  caus- 
ing the  opening  to  assume  an  elliptical  form.  Then  wp  find 
that  the  preperitoneal  fst  is  forced  up  into  this  opening,  the 
consequence  being  that  the  hernia  occurs.  To  relieve  thift  <Hm- 
dition,  we  know  that  we  can  establish  a  condition  very  similar  ^ 

to  the  linea  alba.     We  have  the  aponeuroses  of  the  external  | 

oblique,  the  internal  oblique  and  the  transversalis  musclen:  ' 

we  can  make  use  of  these,  but  we  should  not  do  so  in  such  j 

a  manner  as  will  prevent  their  drawing  from  side  to  side. 
This  can  be  accomplished  by  the  operation  described  by  Dr. 
Mayo.  In  this  manner  the  greater  the  tension  on  the  ab- 
dominal wall  the  more  firmly « the  hernial  opening  becomefi 
closed.  That  is  the  reason  he  does  not  get  recurrences.  If 
the  patient  vomits,  the  more  he*voAits  the  tigoter  the  wound 
is  dosed.  I  had  the  good  fortune  of  learning  this  trick  from 
Dr.  Mayo  several  years  ago.  I  have  operated  nearly  as  many 
times  as  he  has,  but  I  always  closed  the  wound  from  above 
downward.  In  one-third  of  his  cases  he  made  the  same  mis- 
take that  Blake  and  the  other  gentlemen  made  who  have 
described  similar  operations,  but  who  overlapped  the  edges 
from  side  to  side  instead  of  from  above  downward. 

The  great  advantage  in  this  operation  does  not  only  come 
from  the  fact  that  the  strong  fascial  layers  are  doubled  but 
also  from  the  fact  that  the  deformity  which  always  exists 
in  these  cases,  namely,  the  shortening  of  the  transverse  cir- 
cumference at  the  level  of  the  umbilicus  and  the  lengthening 
of  the  distance  between  the  sternum  and  the  pubis,  is  utilized 
to  advantage. 

Dr.  J.  B.  Murphy,  Chicago—* It  is  a  particular  pleasure 
for  me  to  discuss  a  paper  on  umbilical  hernia,  because  1  have 
had  some  misfortunes.  I  was  very  much  surprised  at  the 
close  of  my  clinic  one  day  to  have  a  visiting  physician  aslf 
me  if  a  case  of  umbilical  hernia  ever  got  well.  That  was 
an  actual  occurrence.  He  had  just  visited  several  other  cel- 
ebrated clinics  and  he  said  that  all  the  cases  he  had  seen 
operated  on  there  died.  It  frightened  me,  and  that  very  day 
the  patient  whom  I  had  operated  on  died.  That  caused  me 
to  make  some  investigations  and  to  ask  some  questions  and  it 
led  me  to  visit  Dr.  Mayo  and  observe  him  do  this  work.  My 
particular  patient  died  from  one  of  the  causes  that  is  cured 
by  just  this  operation,  and  I  believe  that  many  of  the  other 
deaths  have  resulted  from  just  this  same  cause,  because  in 
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looking  up  the  literature  you  will  find  that  most  of  them 
died  shortly  after  the  operation.  My  patient  died  of  pul- 
monary edema.  In  doing  the  lateral  operation,  the  tension 
put  on  the  suture  incapacitates  the  patient  for  diaphragmatic 
breathing  and  the  patient  has  an  edema  beginning  shortly 
after  the  operation,  and  if  the  irritation  is  sufficient,  in  one, 
two  or  three  hours  after  the  patient  has  recovered  from  the 
anesthetic,  you  will  see  him  panting  for  breath.  It  was  my 
extreme  pleasure,  after  doing  the  first  operation  by  this 
method,  to  see  that  the  patient  was  vomiting  without  even 
the  slightest  distress  at  the  seat  of  the  wound,  and  the  rea- 
son for  that  is  the  excellent  mechanical  application,  the  one 
applied  on  the  other,  giving  such  perfect  support  that  there 
is  no  tension  on  an  edge-to-edge  suture.  I  feel  that  the 
question  of  umbilical  hernia  is  solved  primarily  and  finally 
by  this  very  simple,  complete  and  perfect  operation. 

Dr.  Wm.  H.  Wathkn,  Louisville,  Ky. — If  we  perform  the 
operation  for  umbilical  hernia,  as  outlined  by  Dr.  Mayo,  we 
have  no  bad  results  following  the  operation,  and  then  con- 
sider the  previous  methods  in  vogue  for  this  procedure  and 
the  high  mortality  following  them,  we  will  come  to  the  con- 
clusion that  there  is  no  operation  which  has  more  simplicity 
about  it,  or  which  may  be  performed  with  less  mortality 
and  with  better  results.  Since  I  saw  the  report  of  Dr. 
Mayo's  first  operation,  I  have  been  performing  it,  and  find  it 
practically  universally  successful.  About  a  year  and  a  half 
ago,  a  lady  consulted  me,  who  was  so  large  and  fat  over  the 
abdomen  that  certainly  no  surgeon  would  have  undertaken 
the  operation  after  the  old  method,  the  hernia  being  very 
large,  with  many  adhesions.  She  was  operated  on  by  the 
transverse  overlapping  method,  taking  away  a  very  large 
piece  of  fat,  and  recovered  without  pus  or  temperature.  She 
now  has  an  abdomen  changed  in  shape,  and  is  perfectly  well 
in  every  particular.  I  have  had  no  trouble  in  these  cases 
during  the  operation  or  subsequent  thereto. 

If  I  understood  Dr.  Oschner  correctly,  be  said  that  the 
great  success  in  these  operations  was  due  to  the  fact  that 
it  shortened,  or  contracted  the  transA^erse  diameter,  and 
elongated  the  abdomen  longitudinally.  Well  that  is  what 
may  occur  in  the  old  vertical  method,  but  not  in  the  over- 
lapping transverse  method.  You  shorten  the  abdomen  ver- 
tically. The  pressure  transversely  cannot  pull  the  surfaces 
apart,  and  the  patient  continues  to  get  well. 

Db.  William  H.  Magie,  Duluth — I  wish  to  endorse  the 
operation  of  Dr.  Mayo  by  reporting  two  cases  of  umbilical 
hernia  that  I  have  operated  on  during  the  past  year.  They 
were  both  very  fat  women,  the  hernias  were  of  long  stand- 
ing, and  the  results  so  far  have  been  very  satisfactory.  I 
have  used  the  same  method  in  operation  for  cures  of  ventral 
13 
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hernia  resulting  from  surgical  operations  in  the  ahdominal 
cavity. 

Db.  Alex.  H.  Febouson,  Chicago— A  lateral  operation  for 
umbilical  hernia  is  indicated  in  certain  cases,  and  in  others 
I  would  commend  the  operation  worked  out  by  Dr.  Mayo. 
In  either  instance  the  procedure  is  a  plastic  one  in  which  the 
surgeon  makes  the  best  use  of  the  material  at  hand  to  most 
securely  prevent  a  return  of  the  hernia.  When  the  opening 
is  not  very  large,  the  recti  muscles  in  good  condition,  the 
lateral  operation  gives  excellent  results,  remembering  that 
the  muscles  must  be  liberated  and  sutured  in  mid-line  over 
the  coapted  peritoneum,  and  transversalis  fascia.  Any  re- 
dundancy of  the  pendulous  fat  in  the  abdominal  wall  may 
be  removed  at  the  same  time  and  greatly  to  the  comfort  of 
the  patient.    This  I  have  done  several  times. 

Wnen,  however,  the  opening  is  large  it  can  be  more  easily 
closed  by  overlapping  the  structures  from  above  downward 
and  thereby  obtain  a  very  strong  abdominal  wall.  But  let 
me  suggest  an  additional  step  which  furnishes  more  strength 
to  the  umbilical  region.  That  is  to  slit  open  the  sheaths  of 
the  recti  and  bring  them  nearer  together  over  the  overlapped 
fibrous  structures.  This  will  leave  these  muscles  in  a  posi- 
tion to  protect  by  their  contraction  a  weak  place  during  sud- 
den increased  intra-abdominal  pressure. 

While  I  agree  with  Dr.  Murphy  that  it  is  not  a  good  thing 
to  constrict  the  abdomen,  still  I  should  be  inclined  to  at- 
tribute the  cause  of  deaUi  in  his  case  as  due  to  something 
else. 

Db.  William  J.  Mato,  Rochester,  Minn. — ^In  answer  to  a 
question  I  will  say  that  we  have  removed  the  fat  in  two  cases. 
I  feel  somewhat  overcome  by  the  remarks  of  Drs.  Ochsner 
and  Murphy,  and  I  think  we  must  all  take  them  as  a  joke. 
Dr.  Ferguson  has  insisted  on  saying  that  this  is  the  Mayo 
operation.  My  own  feeling  is  that  all  this  stuff  about  priority 
is  bosh.  I  have  no  doubt  that  this  operation  was  done  by 
Hippocrates;  he  was  a  very  sensible  old  fellow  and  quite  likely, 
as  they  get  in  deeper  in  the  Egyptian  ruins,  they  will  find 
that  this  operation  was  performed  by  the  inhabitants  several 
thousand  years  ago. 
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EVOLUTION  OP  THE  MAMMALIAN  STRAIGHT 
GUT. 

WITH  SPECIAL  REFBBBNCE  TO  PERITONEAL  CHANGES  INCI- 
DENT TO  ROTATION. 


W.  T.  ECKLEY,  M.D. 

CHICAGO. 


As  is  generally  conceded,  the  adult  peritoneum  of 
man,  while  a  macroscopic  structure  of  liberal  propor- 
tions, is,  nevertheless,  complex  beyond  the  ken  of  the 
ordinary  student,  without  embryologic  study.  To  such  an 
extent  have  certain  organs  as  spleen,  liver,  stomach,  pan- 
creas and  colon  migrated  from  their  primitive  location 
in  the  posterior  mid-line  of  the  body  cavity,  and  con- 
tracted such  intimate  and  deceptive  physiologic  ad- 
hesions, that  even  embryologic  speculation  as  to  the  ror 
tionale  of  their  migration  was  slow  of  general  acceptance 
by  the  profession.  Jf,  now,  to  these  numerous  physio- 
logic departures  there  be  superadded  pathologic  depart- 
ures incident  to  inflammatory  processes,  some  concep- 
tion of  the  di£Sculty  confronting  the  student  in  his  dis- 
secting-room study  may  be  imagined. 

Within  recent  years  our  standard  text-books  on  anato- 
my were  monumental  in  their  respective  chapters  on  the 
peritoneum,  to  the  most  flagrant  violation  of  perspicuity. 
There  is  no  longer  doubt  that  in  the  study  of  the  abdomi- 
nal organs  and  their  investing  peritoneum,  two  methods 
must  be  pursued:  1.  The  practical  method  by  which 
each  organ,  with  its  corresponding  peritoneal  invest- 
ment, is  to  be  identified  and  studied  in  situ.  2.  The  em- 
bryologic method,  by  which  the  products  of  the  primi- 
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tive  straight  gut,  Wolffian  bodies,  Miillerian  ducts,  and 
indifferent  sexual  gland  are  studied,  in  their  suecessiye 
developmental  stages,  from  the  simple  to  the  complex. 
According  to  Huntington,  the  peritoneum  of  certain 
lower  animals  should  be  studied  along  with  the  human 
peritoneum,  because  in  them  the  permanent  adult  ar- 
rangement corresponds  to  one  of  the  early  embryonal 
human  stages.    Huntington  sa3rs : 

It  is  doubtful  if  the  detailed  developmental  stages  in  man 
can  ever  be  clearly  comprehended  unless  the  student  will  for 
himself  examine  the  conditions,  and  perform  the  manipulations 
(of  rotation)  in  one  of  the  lower  animals.  The  necessity  of 
keeping  the  three  dimensions  of  space  in  mind,  and  the  fact 
that  certain  structures  during  and  after  rotation  cover  and 
obscure  each  other,  make  diagrams  and  drawings  unsatisfactory 
unless  the  actual  examination  of  the  object  itself  is  combined 
with  their  study.  The  cat  answers  every  purpose  of  this 
study  admirably. 

It  is  believed  that  the  mechanical  device  here  present- 
ed will  be  of  some  advantage  to  the  teacher  in  presenting 
the  difficult  subject  of  the  anatomy  of  the  peritoneum 
to  large  classes  of  students.  It  has  the  further  advan- 
tage, by  virtue  of  its  strength  and  stability,  of  being 
available  for  the  use  of  students,  who  can  readily  learn 
its  proper  manipulation.  The  device,  constructed  prin- 
cipally of  rubber  dam  and  inflatable  bags  and  tubes, 
simply  reflects  the  embryologic  illustrations  in  our  text- 
books. It  is  not  intended  to  supplant  the  practical  study 
of  the  peritoneum  of  man  or  the  lower  animals.  We 
believe  it  shows  with  tolerable  accuracy  the  mechanical 
principles  involved  in  the  following  points : 

1.  The  primitive  straight  gut  attached  (a)  to  the  pos- 
terior abdominal  wall  by  a  dorsal  mesentery;  (b)  to  the 
anterior  wall  as  low  as  the  umbilicus  by  a  ventral  mesen- 
tery; (c)  to  the  umbilical  region  by  the  intra-embryonal 
part  of  the  yolk  stalk. 

2.  A  dilation  of  the  gut  tube,  differentiating  the 
primitive  tube  into  stomach  and  intestine,  and  its  invest- 
ing peritoneum  into  mesogaster  (ventral  and  dorsal)  and 
mesentery. 
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3.  A  drawing  out  of  an  U-loop  of  gut  from  the  dorsal 
wall^  increasing  the  length  of  the  mesentery^  and  pre- 
senting an  upper  and  a  lower  limb  separated  at  the  neck 
of  the  loop  by  the  superior  mesenteric  vessels. 

4.  Eyagination  of  liver  and  gall  ducts  from  the  ven- 
tral wall  of  the  duodenum  into  the  anterior  mesogaster, 
showing  location  of  the  primitive  gastrohepatic  omen- 
tum and  the  derivation  of  the  hepatic  peritoneum  from 
the  anterior  mesogaster. 

5.  Evagination  of  pancreas  and  its  duct  from  the  dor- 
sal wall  of  the  duod^ium  into  the  posterior  mesogaster, 
showing  the  primitive  peritoneal  investment  of  this 
organ. 

6.  Location  of  the  spleen  in  the  posterior  mesogaster, 
in  close  proximity  to  the  pancreas,  showing  the  gastro- 
splenic  omentum  and  the  phrenicosplenic  ligament  de- 
rived from  the  posterior  mesogaster. 

7.  The  broad  ligament  of  the  liver,  the  hepatic  peri- 
toneum, the  gastrohepatic  or  lesser  omentum,  the  gastric 
peritoneum,  the  mesoduodenum,  the  splenic  and  pan- 
creatic mesenteries,  and  the  gastrosplenic  omentum — 
all  of  which  are  derived  from,  and  are  specialized  parts 
of  the  primitive  mesogaster. 

8.  Botation  of  the  mesogaster  whereby  liver,  stomach 
and  spleen  begin  to  assume  their  adult  relations,  and 
dimly  foreshadow  the  beginning  of  the  lesser  cavity  of 
the  peritoneum. 

9.  Evagination  of  posterior  mesogaster  to  the  left, 
showing  the  formation  of  (a)  the  greater  omentum;  (b) 
the  foramen  of  Wioslow;  (c)  implantation  of  the  pos- 
terior mesogaster  and  pancreas  on  posterior  abdominal 
wall,  to  the  left  of  the  mid-line  of  the  body. 

10.  Botation  of  the  U-loop  of  the  intestine  from  left 
to  right  about  the  long  axis  of  the  superior  mesenteric 
vessels,  showing  the  transverse  duodenum  passing  be- 
neath these  vessels,  and  taking  up  its  adult  position. 

11.  Differentiation  of  the  gut  caudad  to  the  attach- 
ment of  the  yolk-stalk  into  a  large  and  small  intestine. 
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The  following  guminary^  founded  largely  on  Heiss- 
ler^  includes  the  salient  points  in  the  evolution 
of  the  alimentary  canal  and  its  accessory  or- 
gans^ and  points  out  (a)  the  condition  of  the  struct- 
ures during  the  period  of  primary  parietal  peritoneum 
before  rotation;  (b)  the  migration  of  organs^  consequent 
on  rotation^  when  they  acquired  their  adult  position  and 
relations ;  (c)  the  structural  changes  in  certain  localities^ 
in  both  visceral  and  parietal  peritoneum,  incident  to  ad- 
hesion between  peritoneal  surfaces;  (d)  the  mechanism 
of  rotation,  whereby  liver,  stomach,  spleen,  pancreas, 
duodenum  and  intestines  departed  to  greater  or  less  de- 
gree from  their  primitive  location  in  the  mid-posterior 
line  of  the  abdomen.  I  also  append  observation  on  200 
cadavers  with  reference  to  rotation. 

1.  The  abdominal  part  of  the  alimentary  canal,  in  the 
second  week  of  embryonal  life,  consisted  of  a  gut  tract 
separated  in  part  only  from  the  yolk-sac. 

2.  In  the  third  week,  the  gut  tract  assumes  somewhat 
the  form  of  a  straight  tube,  presenting,  near  the  head- 
end, caudad  to  the  future  stomach,  the  beginning  of  an 
evagination,  the  future  liver. 

3.  In  the  fourth  week  the  straight  gut  dilates  cepha- 
lad,  initiating  the  future  stomach.  The  lumen  of  the 
bile  passages  is  completed,  and  the  liver-diverticulum 
divides,  thus  foreshadowing  the  future  major  lobes  of  the 
liver;  the  pancreas  is  evaginated  from  the  duodenum, 
growing  subsequently  into  the  mesoduodenimi  and  pos- 
terior mesogastrium. 

4.  The  original  straight  gut  in  the  fifth  week  becomes 
somewhat  convoluted,  and  foreshadows  the  first  tangible 
evidence  of  its  future  complexity  in  the  TI-loop,  and  a 
disposition  to  differentiate  into  large  and  small  intes- 
tine. The  loop  consists  of  (a)  an  apex  attached  by  the 
vitelline  duct  to  the  yolk-sac;  (b)  of  a  descending  limb, 
which  subsequently  develops  the  major  part  of  the  small 
intestine  caudad  the  duodenum;  (c)  of  an  ascending 
limb  from  which  the  future  cecum,  ascending  and  trans- 
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verse  cola^  and  distal  ^id  of  the  ilenin  are  derived.  The 
loop,  by  traction  exerted  through  the  yolk-sac,  now  pro- 
jects its  developing  coils  (np  to  the  tenth  week)  through 
the  open  abdominal  walls  into  the  hollow  of  the  umbil- 
ical cord,  thus  forming,  according  to  Huntington,  the 
so-called  nmbilical  embryonal  intestinal  hernia.  It 
shoxdd  be  noted  that  growth  proceeds  from  the  apex 
of  the  loop;  that  growth  of  the  descending  limb  of 
the  loop  is  rapid,  while  that  of  the  ascending  limb 
is  slow. 

5.  In  the  sixth  week  the  duodenum,  enclosed  in  the 
mesoduodenum,  and  presenting  its  well-advanced  hepatic 
and  pancreatic  evaginations,  is  fully  differentiated  from 
the  stomach,  and  develops  its  primary  duodenal  loop.  At 
this  period  the  cecum  is  formed  by  buddation  and  the 
rectum  is  developing. 

6.  In  the  seventh  week  the  transverse  and  descending 
cola  are  indicated,  and,  by  a  process  of  unequal  growth, 
the  cephalic  end  of  the  colon  differentiates  into  cecum 
proper  and  appendix  vermif  ormis. 

7.  In  the  eighth  week  the  gall  bladder  is  formed,  and 
the  anlage  of  the  spleen  is  first  observed. 

8.  In  the  tenth  week  the  loop  of  small  intestine,  which 
up  to  this  time  was  encouraged  to  protrude  into  the  hol- 
low of  the  imibilical  cord,  begins  to  enter  the  abdominal 
cavity,  a  circumstance  due  to  the  closing  in  of  the  soma- 
topleure  on  the  future  umbilical  opening. 

9.  In  the  twelfth  week  the  histologic  characters  of  the 
adult  peritoneimi  become  established  and  rotation  occurs, 
a  process  by  which  organs,  thus  far  in  the  mid-line  of 
the  body  cavity,  begin  to  assume  their  adult  relations. 

At  this  period,  the  third  month  of  fetal  life,  imme- 
diately preceding  rotation,  the  parts  of  the  alimentary 
canal  with  their  investing  peritoneum  and  blood  vessels, 
are  about  as  represented  in  the  model.  It  may  be  in 
order  now  to  review  the  salient  features  presented  before 
rotation,  in  order  that  the  post-rotatory  locations  and 
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relations  of  organs,  with  consequent  loss  of  peritoneam 
in  certain  places,  may  be  better  appreciated. 

The  stomach  appears  in  the  mid-line  as  a  dilatation  of 
the  initial  end  of  the  intestine  between  two  layers  of 
peritonenm  known  as  mesogastriiun.  As  the  stomach 
enlarges  it  displaces  these  two  layers,  and  gastric  peri- 
tonenm is  the  name  given  to  the  displaced  m^ibrane. 

The  double  layer  of  peritonenm,  which,  enclosing  the 
stomach,  proceeds,  ventrad  to  the  anterior  and  dorsad  to 
the  posterior  abdominal  wall,  nnder  the  name  of  ventral 
and  dorsal  mesogastrium  respectively. 

The  liver,  developed  as  an  evagination  from  the  ven- 
tral surface  of  the  duodenum,  acquires  its  artery  from 
the  gastroduodenal  which  originally  traversed  the  space 
of  the  posterior  mesogaster  and  entered  the  anterior 
mesogaster.  As  the  liver  grows,  it  displaces  peritoneum 
(anterior  mesogaster)  and  the  displaced  membrane  is 
called  hepatic  peritoneum.  The  liver  is  now  seen  to 
occupy  a  place  in  the  mid-line  of  the  body,  anterior  to 
the  stomach,  between  two  layers  of  ventral  mesogaster. 

The  two  layers  of  peritoneum  bridging  the  space  be- 
tween the  stomach  and  liver,  is  a  part  of  the  anterior 
mesogaster  called  the  gastrohepatic  (and  containing  the 
root  structure  of  the  liver)  or  lesser  omentum.  Like- 
wise, the  two  layers  of  anterior  mesogaster  extending 
from  the  liver  to  the  diaphragm  constitute  the  falciform 
ligament  of  the  liver. 

Pancreas. — ^The  pancreas  arises  as  an  evagination 
from  the  duodenum.  It  grows  into  the  mesodiK>denum 
and  into  the  adjacent  segment  of  the  posterior  meso- 
gaster. 

The  spleen  develops  from  mesodermic  tissue  near  the 
cephalic  end  of  the  stomach,  between  two  layers  of  the 
posterior  mesogaster,  and  subsequently  takes  up  its  adult 
location  as  a  result  of  rotation. 

The  mesogaster  at  this  period  consists  of  two  layers  of 
peritoneum,  enclosing  the  stomach,  liver,  spleen  and  pan- 
creas.   Its  four  parts  unoccupied  by  these  organs  are 
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the  falciform  ligament,  the  lesser  omentum,  tiie  part 
attached  to  the  posterior  wall  of  the  abdomen,  and  the 
great  omentum. 

The  primitive  duodenum  extends  from  the  stomach  to 
the  neck  of  the  U-loop  of  intestine.  It  obtains  at  an 
early  period  its  nourishment  from  the  primitive  gastro- 
duodenal  artery,  from  which  the  hepatic  artery  is  ulti- 
mately derived.  It  has  a  well-marked  dorsal  mesentery, 
the  mesoduodenum,  consisting  of  two  peritoneal  layers. 

The  IJ-loop,  from  which  the  small  intestine  caudad  of 
the  duodenum  and  the  future  ascending  and  transverse 
cola  are  derived,  is  between  two  layers  of  primitive  doi> 
sal  mesentery,  which  finally  differentiates  into  the  mesen- 
tery proper  and  the  mesocola  of  the  ascending  and  trans- 
verse cola. 

It  will  be  observed  that  at  this  period,  before  rotation, 
the  walls  are  covered  by  primary  parietal  peritoneum, 
and  that  the  alimentary  canal,  liver,  stomach  and  pan- 
creas are  invested  by  primary  visceral  peritoneum. 

As  a  sequence  of  rotation,  a  transposition  of  organs 
occurs  by  which  the  liver  and  spleen  appear  laterad  to 
the  stomach.  The  stomach  itself  assumes  now  a  more 
horizontal  position  in  place  of  its  vertical  embryonal 
position,  and  consequently  retaining  distorted  relations 
to  liver  and  spleen,  through  their  respective  omenta. 

The  posterior  mesogaster  evaginates  to  the  left,  form- 
ing great  omentum,  and  its  cavity  the  lesser  cavity  of  the 
peritoneum.    As  Huntington  puts  it : 

The  changes  which  are  to  be  observed  in  the  later  stages, 
depend  principaUy  on  a  peculiar  feature  characteristic  of  the  de- 
velopment of  the  dorsal  mesogastrium.  This  feature  consists 
in  the  extreme  redundancy  of  the  membrane,  which  grows  out 
of  proportion  to  the  requirements  of  its  visceral  connections, 
and  to  a  certain  extent  becomes  independent  of  the  direct 
mechanical  purpose  of  carrying  blood  vessels  to  the  viscera. 

The  mesoduodenum  immediately  succeeding  the  stom- 
ach has  right  and  left  surfaces  which  embrace  the  head 
of  the  pancreas.  It  falls  to  the  right,  presenting  there- 
after ventral  and  dorsal  surfaces  with  the  head  of  the 
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pancreas  resting  on  the  yertebral  cohmu!,  vena  cava,  and 
right  kidney. 

Note  the  relation  of  the  duodennm,  anperior  mesen- 
teric vessels  and  colon  at  the  neck  of  the  U-loop.  Upon 
rotation^  the  dnodennm  is  ventrad^  the  colon  dorsad, 
with  the  vessels  between.  After  rotation,  the  relation  of 
the  duodennm  and  colon  are  reversed. 

Mechanism  of  Botation:  (a)  The  large  intestine 
passes  ventrad  and  deztrad  across  the  jejnnoileal  coils 
toward  the  c^halic  end  of  the  abdominal  cavity,  and 
lies  transversely  along  the  greater  curvature  of  the  stom- 
ach, (b)  The  cecum  turns  to  the  right  against  the 
caudal  surface  of  liver  and  ventrad  of  duodenum,  and 
reaches  the  ventral  surface  of  the  right  kidney.  The 
colon  is  crowded  cephalad;  the  small  intestine  to  left 
and  downward.  The  small  intestine  rotates  about  the 
axis  of  the  superior  mesenteric  vessels,  bringing  the 
transverse  duodenum  beneath  these  latter,  and  in  con- 
tact with  the  vena  cava  and  aorta. 

Peritoneal  losses,  the  result  of  adhesion,  are  sustained 
in  the  following  localities:  (a)  The  ascending  and  de- 
scending cola  lose  their  visceral  peritoneum  at  contact 
point  with  the  walls,  while  their  respective  mesocola  be- 
come secondary  peritoneum  for  the  posterior  abdominal 
walls  in  these  r^ons.  (b)  The  second  stage  of  the 
duodenum  loses  its  visceral  peritoneum  dorsad,  where,  as 
a  result  of  rotation,  it  continges  the  abdominal  wall  and 
right  kidney;  also  where  it  lies  dorsad  to  the  hepatic 
flexure  of  the  colon,  (c)  The  transverse  duodenimi  suf- 
fers peritoneally  where  it  rests  beneath  the  superior 
mesenteric  vessels,  and  on  the  vena  cava,  aorta  and  ver- 
tebral column,  (d)  The  great  omentum  suffers  concres- 
cence of  peritoneum  at  the  contact  point  of  the  left  kid- 
ney, pancreas,  transverse  colon  and  mesocolon,  and  on 
the  posterior  abdominal  wall  in  the  neighborhood  of  the 
diaphragm. 

The  following  observations  on  peritoneum  and  ali- 
mentary canal  were  made  with  special  reference  to  devel- 
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opmental  sequences  of  rotation^  on  200  bodies^  and  ap- 
pear as  a  dissecting-room  record: 

1.  Kon-concrescence  of  great  omentum.  In  ten  in- 
stances adhesion  between  anterior  and  posterior  layers  of 
great  omentum  had  not  occurred. 

2.  Foramen  of  Winslow  obliterated.  In  twenty-five 
instances^  obliteration  of  the  foramen  of  Winslow^  pre- 
sumably from  inflammatory  causes^  had  taken  place.  In 
seven  of  these  twenty-five  cases  there  were  evidences  of 
extensive  inflammation  of  the  right  pleura.  This  would 
seem  to  be  a  practical  illustration  of  the  possibility  of 
a  septic  fluid  in  the  right  pleural  cavity  gaining  access 
to  the  peritoneimi  through  the  hiatus  diaphragmaticus. 

3.  Meckel's  diverticulum.  In  fourteen  instances 
MeckeFs  diverticulum  was  present.  The  longest  was 
five  inches^  the  shortest  one  inch  in  length;  the  smallest 
was  about  the  size  of  an  ordinary  sewing  thready  and 
patulous. 

4.  Ascending  mesocolon.  In  twenty-two  instances 
there  was  a  well-defined  mesocolon  and  mesocecum.  This 
was  evidently  a  case  in  which  fusion  had  failed  to  occur 
between  the  primitive  mesocolon  and  the  parietal  peri- 
toneum.   The  mesocolon  was  traceable  to  mid-line. 

5.  In  twenty-six  cases  there  was  a  well-defined  de- 
scending mesocolon^  and  undoubtedly  instances  of  a  sur- 
vival of  the  primitive  descending  mesocolon. 

6.  Primitive  mesentery.  In  seven  instances  the  only 
mesentery  proper  was  a  primitive  one^  attached  about 
the  superior  mesenteric  vessels. 

7.  Long  mesosigmoid.  In  twenty-five  instances  the 
mesosigmoid  was  unusually  long.  In  one  case  the  omega 
loop  was  28  inches  in  length. 

8.  Little  fat  in  great  omentum.  In  forty  instances 
the  great  omentimi  contained  practically  no  fat.  In  four 
of  these  forty  cases,  adhesion  had  not  taken  place 
between  the  anterior  and  posterior  layers  of  the  great 
omentmn. 

9.  Mesentery  of  gall  bladder.    In  four  instances  the 
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gall  bUdder  had  a  distinct  mcBcntcrj;  in  one  case  it 
2  inches  in  length.    (Now  on  display  in  pathologic  ex- 
hibit.) 

10.  ExteniiTe  adhesions.  In  fortj-fiTe  cases  tiiere 
were  extensive  peritoneal  adhesicntSy  both  local  and  gen- 
eraL  Especially  extensiye  in  iq^ions  of  gall  bladder  and 
appendix. 

11.  Non-concresoence.  In  fiye  instances  there  was  no 
concrescence  between  the  deep  layer  of  the  great  omen- 
tum and  the  transyerse  mesocolon. 

.12.  Loss  of  mesosigmoid.  In  twenty-three  instances 
there  was  oomidete  loss  of  mesosigmoid. 

13.  Arrested  rotation.  In  four  instances  arrested  or 
f  anlty  rotation  deposited  the  large  intestine  entirely  to 
the  left  of  the  median  plane  of  the  body. 

14.  There  are  two  varieties  of  peritoneal  adhesions. 
(1)  Physiologic;  (2)  pathologic.  Histologically  the  two 
differ  in  degree  only,  and  I  believe  it  is  generally  con- 
ceded that  the  physiologic  ones  are  the  weaker. 

979  Jackson  Boulevard. 

DISCUSSION. 

Dr.  LeMotits  Wills,  Los  Angeles — ^I  have  been  fortunate  to 
teach  this  branch  for  the  past  fourteen  or  fifteen  years,  and  I 
know  of  nothing  harder  to  teach  a  student  than  the  practical 
understanding  of  the  peritoneum.  I  think  it  is  a  great  pity 
that  Dr.  Eckley  did  not  have  his  apparatus  here  to-day,  and  I 
hope  to  be  able  to  get  one  and  use  it.  I  do  not  think  the 
practitioners  of  medicine  who  have  been  practicing  fifteen  or 
twenty  years  know  very  much  about  anatomy,  and  it  would 
be  a  very  good  thing  if  we  had  more  papers  like  this. 

Db.  Richabd  H.  Gibbons,  Seranton,  Pa. — ^This  paper  is  far 
more  important  than  a  peck-measureful  of  papers  on  appen- 
dicitis. There  is  nothing  that  has  given  me  more  courage  to 
go  out  and  do  my  work  than  the  teachings  I  got  from  Dr. 
Leidy  on  the  peritoneum. 
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SUNSHINE  AND  FEBSH  AIR  VS.  THE  FINSEN 
ULTRA-VIOLET  RAYS  AND  THE  ROENT- 
GEN RAYS  IN  TUBERCULOSIS  OF 
THE  JOINTS  AND  BONES. 


DE  FOREST  WILLARD,  M.D. 

Clinical   Professor  of  Orthopedic   Surgery,   University  of  Pennsyl- 
vania ;  Surgeon,  Presbyterian  Uospltal. 

PHILADELPHIA. 


The  increasing  use  of  the  Finsen  light  and  of  the  a;-rays 
in  the  treatment  of  cancerous  lesions  of  the  skin  and 
deeper  tissues,  and  especially  their  use  in  lupus  and  other 
tubercular  skin  affections,  naturally  arouses  the  question 
of  the  utility  of  these  rays  in  the  cure  of  tuberculosis  of 
the  joints  and  bones.  The  results  thus  far  obtained  are 
certainly  spflBcient  as  regards  tubercular  lupus  to  war- 
rant the  continuance  of  our  efforts  in  this  direction,  but 
the  opportunities  for  noting  the  effect  on  deeper  tissues 
in  tubercular  joints  have  not  yet  been  sufBcient  to  war- 
rant definite  conclusions.  A  large  number  of  cases  will 
be  required  to  decide  the  question  of  benefit,  since  from 
the  nature  of  the  disease  speedy  conclusions  will  be  un- 
justifiable. The  course  pursued  by  the  tubercular  process 
in  joints  is  always  slow,  and  there  are  such  great  dif- 
ferences in  the  rapidity  of  progress  that  the  surgeon  is 
very  likely  to  draw  wrong  conclusions  from  the  results 
of  any  method  of  treatment  instituted. 

The  inhibitory  action  of  the  actinic  light  ray  and  of 
the  a;-ray  on  the  growth  of  tubercular  bacilli  in  the  lab- 
oratory is  undoubtedly  positive,  and  such  experimenta- 
tion is  an  essential  part  of  our  progress  in  accurate 
knowledge.    Combined  with  these  experiments,  however, 
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must  be  careful  clinical  observation  and  an  accurate 
recording  of  facts  as  they  present  themselves.  I  am 
free  to  confess  at  present  writing  that  no  definite  con- 
clusions can  be  formulated;  only  that  progress,  though 
slow,  is  hopeful.  At  the  present  time  we  are  erecting  at 
the  University  Hospital  a  complete  plant  for  the  thor- 
ough testing  of  the  therapeutic  effect  of  these  light  rays, 
and  also  of  the  :i:-ra3rs,  and  I  trust  that  at  the  end  of 
five  years  certain  positive  data  will  be  secured. 

Any  method  or  form  of  treatment  that  will  tend  to 
retard  or  inhibit  the  growth  of  these  bacilli  is  helpful 
in  the  long  fight  with  tuberculosis,  and  the  part  of  the 
surgeon  must  be  twofold :  First  (and  I  purposely  put 
this  proposition  first),  the  fortification  of  the  individual 
for  the  conflict;  second,  the  destruction  of  the  enemy. 

The  secret  of  success  in  the  battle  with  tuberculosis 
of  the  bones  and  joints  rests  overwhelmingly  on  the 
resistive  power  of  the  individual.  While,  therefore,  the 
Finsen  light  and  the  rc-ray  may  have  their  effect  in  re- 
tarding or  inhibiting  the  growth  of  the  bacilli  in  a  local 
area,  it  should  be  remembered  that  even  the  total  destruc- 
tion of  this  small  company  means  but  the  temporary 
crippling  of  the  invading  army,  and  that  real  safety  lies 
entirely  in  the  permanent  upbuilding  and  strengthening 
of  the  resistive  powers. 

The  tubercle  bacilli  are  vegetable  parasites  subject  to 
the  fundamental  laws  of  organic  life.  Their  growth  is 
favored  by  a  lack  of  resistance  of  tissues  and  by  a  fertile 
soil.  This  lack  of  resistance  may  be  due  to  traumatism 
of  moderate,  rather  than  of  severe,  degree,  or  to  tempo- 
rary constitutional  causes,  or  it  may  be  the  result  of  an 
inherent  and  hereditary  cell  weakness.  When  special 
soil  and  special  environment  are  provided,  these  bacilli 
will  run  a  speedy  and  definite  course.  That  their  course 
can  be  retarded  or  totally  inhibited  is  definitely  proven 
both  in  laboratory  and  clinical  experience.  Their  growth 
is  facilitated  by  darkness,  dampness,  moderate  hyperemia 
and  all  depressing  physical  and  mental  infiuences.    They 
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are  resisted  by  light  and  air  and  food,  and  thorough  oxy- 
genation of  the  tissues,  by  environment,  soil  and  pha- 
gocytic defense.  The  absence  of  any  of  these  favorable 
conditions  means  growth;  their  presence,  destruction  of 
the  foe. 

The  most  powerful  agents  in  our  possession  for  the 
inhibition  and  destruction  of  these  micro-organisms  are 
sunlight  and  fresh  air  and  abundant  nourishment.  The 
sun's  rays  are  undoubtedly  more  helpful  than  any  arti- 
ficial rays,  just  as  natural  waters  compounded  by  the 
chemistry  of  the  Buler  of  the  universe  differ  very  de- 
cidedly from  the  waters  artificially  compounded  by  the 
chemistry  of  man. 

While  experimentally  the  strongest  sunlight  in  sum- 
mer takes  more  than  an  hour  to  kill  bacteria,  yet  the 
ultimate  infiuence  is  undoubtedly  more  beneficial  than 
artificial  contrivances.  The  large  proportion  of  hours  of 
simshine  in  Colorado  undoubtedly  has  much  to  do  with 
the  reputation  of  that  region  for  the  cure  of  tuberculosis. 
The  beneficial  effect  of  tiie  sun  bath  was  well  known  to 
the  ancient  Greeks  and  Bomans,  and  we  have  been  too 
tardy  in  again  bringing  into  service  measures  which  they 
learned  from  practical  experience,  and  which  we  in  our 
blindness  have  overlooked.  As  surgeons,  we  can  with 
benefit  learn  a  lesson  to-day  from  the  washerwoman  and 
the  farmer. 

In  my  own  hospital  wards  I  have  always  considered 
the  sun  porch  as  the  most  important  of  all  the  means  of 
cure.  Every  tubercular  joint  case  confined  to  bed,  either 
with  horizontal  extension  or  with  fixation  or  traction  of 
joint,  spends  the  entire  day  at  all  seasons  lying  directly 
in  the  sunshine,  his  eyes  and  head  being  protected  by  a 
green  shade  attached  to  the  head  of  the  bed.  The  effect 
on  health,  appetite  and  cell  resistance  is  simply  marvel- 
ous. When  able  to  walk  about,  patients  are  encouraged 
to  play  in  the  sunshine,  not  in  the  shade.  I  have  not 
infrequently  sent  out  into  the  sunlight  and  fresh  air 
apparently  hopeless  cases  of  joint  disease  with  lardaceous 
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organs,  and  have  had  them  return  with  sinuses  healed, 
waxy  changes  arrested  and  health  restored.  Of  course, 
it  is  necessary  that  surrounding  conditions,  even  in  the 
country,  shall  be  healthful,  since  many  farm  houses  are 
unsanitary  in  the  extreme. 

In  the  treatment  of  tuberculosis  of  the  joints  not  only 
are  mechanical  and  operative  measures  necessary,  but  all 
the  accessory  conditions  of  health  are  essential :  a  super- 
abundance of  easily  digested  and  nutritious  food,  and 
clothing  adapted  to  the  surrounding  conditions,  in  addi- 
tion to  the  simshine  and  air.  There  are  few  individuals 
who  have  not  observed  the  influence  of  darkness  and 
poverty  and  vice  on  the  general  health,  and  yet  few  phy- 
tieians  realize  the  importance  of  securing  the  brighter 
and  better  conditions.  The  time  is  near  at  hand  when 
sanatora  for  the  treatment  of  tuberculosis  of  the  hard 
parts,  as  well  as  those  of  the  soft  tissues,  will  be  estab- 
lished. Outdoor  life  in  tents,  either  in  the  pine  forests 
or  in  the  hospital  grounds,  promises  a  simple  practical 
application  of  the  principles  enumerated.  Cheeks  will 
grow  more  rosy,  flesh  will  increase,  energy  will  improve, 
and  resistive  power  will  speedily  be  such  as  to  control 
and  overcome  the  tul.ercle  bacilli. 

McKenzie  and  Galloway^  have  also  adopted  this  most 
excellent  principle  of  treating  cases  of  tuberculosis  of 
joints  in  the  open  air  by  having  them  live  in  tents,  tlms 
giving  patients  all  the  advantages  of  sunshine  and  fresh 
air  that  are  now  in  vogue  in  the  lung  tuberculosis  sana- 
toria. The  appetite  is  greatly  improved  under  su  ;h  con- 
ditions; more  food  is  taken,  and  it  is  better  digested. 

Dr.  Flick's  regulations  at  the  White  Haven  sanatorium 
for  consumptives  are  just  as  applicable  to  joint  tubercu- 
losis as  to  phthisis  cases:  patients  to  live  in  tents 
and  to  spend  their  life  absolutely  out  of  doors,  air  to 
circulate  freely  through  the  sleeping  apartments,  ample 
bed  covering  to  be  supplied.  Each  patient  to  take  at 
least  three  quarts  of  milk  and  six  eggs  a  day;  more  if 
possible.    In  addition,  a  good  dinner  in  the  middle  of 
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the  day,  and  a  light  breakfast  and  supper.  Dinner  of 
roast  beef,  vegetables  and  dessert.  The  gain  or  loss  in 
weight  are  the  best  indications  for  adaptation  of  treat- 
ment and  food. 

Poncet,  of  Lyons,  and  Perdu  and  Blanc*  have  also 
applied  the  method  practically  by  exposing  joints  covered 
with  iodoform  gauze  to  the  direct  action  of  the  sun  for 
hours  in  the  day.  As  the  case  recorded  by  them,  how- 
ever, had  had  a  previous  excision  of  the  knee,  the  report 
only  shows  that  the  sun's  rays  acted  helpfully  in  the 
cure. 

Eve'  applied  the  light  and  heat  of  ordinary  electric 
light  bulbs  (96  candle  power)  to  a  number  of  cases  of 
arthritis  with  benefit.  Mobility  increased  and  pain  was 
almost  entirely  relieved.  The  limb  was  placed  undei  a 
canopy  made  of  blankets  thrown  over  a  cradle,  and  the 
heat  raised  to  260  P.  The  beneficial  effects  of  the  heat 
seem  to  have  been  increased  by  the  bright  light. 

Kime*  uses  direct  sunlight,  concentrating  it  through 
an  adjustable  photographic  ray  filter,  a  plano-convex 
lens  of  18  inches  focal  length  and  6  inches  in  diameter. 
Behind  it,  %  of  an  inch  distant,  is  placed  a  plain  plate 
glass.  Between  the  lens  and  the  plate  glass  is  a  space 
for  the  blue  copper  alcoholic  solution,  which  cook  the 
sxm's  rays  and  absorbs  all  but  the  blue  or  actinic  rays, 
which  are  rich  in  their  chemical  and  germicidal  powers. 
Although  such  a  light  focussed  to  a  small  point  is  hot, 
yet  it  can  be  regulated  so  as  only  to  produce  h3rperemia, 
new  vigor,  new  cell  action  and  repair. 

Heliotherapy  or  actino-therapy  would  probably  be  the 
best  designation  for  this  method  of  application  of  the 
concentrated  sun's  rays  to  the  cure  of  disease;  electro- 
phototherapy  for  the  condensation  and  application  of 
electrical  rays  to  the  same  purpose. 

Within  my  recollection,  Butler  in  the  60's,  successfully 
employed  sunlight  for  the  treatment  of  epithelioma  of 
the  skin,  using  for  the  purpose  an  ordinary  biconvex  lens. 

Finsen  at  Copenhagen,  Rikli,  Koch,  Strauss,  Arloing 
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and  others^  deserve  great  credit  for  their  experimental 
and  practical  application  of  the  bactericidal  action  of  the 
snn's  rays. 

Finsen  has  shown  by  his  experiments  that  the  bine, 
actinic  or  chemical  rays,  which  indnde  the  violet  and 
ultra-violet  rays,  are  the  only  ones  that  have  an  especial 
influence  upon  animal  life  and  are  bactericidal.  The  red, 
green  and  yellow  heat  rays  have  no  eflEect  upon  the  micro- 
organisms. It  is  the  actinic  rajrs  which  produce  sunburn, 
not  by  burning  the  skin,  but  by  slight  irritation  which 
produces  the  pigment  deposit.  Finsen  also  experi- 
mented with  the  effect  of  rays  of  the  sun  in  smallpox 
cases,  and  found  that  if  the  patient  was  kept  under  red 
glass  and  red  curtains,  etc.,  that  there  was  no  scarring. 
The  concentrated  sun's  rays  have  been  proven  by  experi- 
ment to  be  capable  of  destroying  bacilli  in  a  few  seconds, 
instead  of  hours,  and  it  is  also  claimed  that  a  concen- 
trated electric  light  in  which  the  ultra-violet  rays  are 
in  abundance  has  a  greater  bactericidal  power  than  even 
the  sun's  rays.  These  ultra-violet  rays  in  the  electric 
light  are  in  shorter  wave  lengths,  while  in  sunlight  they 
are  of  longer  wave  lengths ;  the  shorter  ones  have  already 
been  absorbed  in  the  atmosphere. 

The  actinic  rays  penetrate  much  deeper  into  the  tis- 
sues when  the  latter  are  rendered  bloodless  by  pressure 
or  by  ice.  The  passing  of  the  ultra-violet  rays  through 
ice  renders  them  more  destructive  to  the  tubercle  bacilli 
from  the  fact  that  the  chilling  of  the  skin  by  the  ice 
renders  it  more  anemic,  and  thus  gives  the  rays  a  better 
opportunity  to  act  upon  the  bacilli.  Ice  is  transparent 
to  the  violet  and  ultra-violet,  but  is  opaque  to  the  red 
and  ultra-red  rays.  Pigmented  skins  and  cicatricial  tis- 
sue interfere  with  the  penetration  of  light  rays,  as  does 
also  great  vascularity.  The  skin  and  intermediate  parts 
should  be  protected  when  the  a;-rays  are  used,  but  do  not 
need  protection,  save  from  the  heat,  from  the  Finsen 
light.  In  order  to  retain  all  the  ultra-violet  rays  (which 
are  the  most  eflBcacious)  blue  sulphate  of  copper  was 
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first  used,  as  blue  excludes  the  red  rays,  but  now  only 
ordinary  cold  running  water  is  employed  between  the 
lenses  to  arrest  the  red  rays  and  cool  them.  Finsen  also 
used  a  lens  of  rock  crystal  in  place  of  glass,  in  order  to 
allow  the  ultra-yiolet  rays  to  pass  through  more  easily. 
The  lamps  used  were  from  25  to  75  amperes,  since  above 
that  strength  it  was  found  diflBcult  to  cool  the  rays  suf- 
ficiently by  the  use  of  water.  Finsen's  large  lamps  have 
35,000  candle  power. 

In  the  lamps  made  in  London  by  Marshall  and  Woods 
and  Leslie  Miller,  an  interrupted  current  is  used  of  about 
12  volts,  and  the  sitting  is  prolonged  from  five  to  twenty 
minutes.  With  some  of  the  new  lamps  an  area  of  the 
size  of  a  dollar  can  be  treated  at  one  exposure. 
In  the  sunlight  baths,  Finsen  has  his  patients  walk  about 
naked.  Finsen's  electric  bath  consists  of  gigantic  arc 
lights,  100  amperes,  suspended  six  feet  from  the  floor. 
Patients  lie  naked  on  couches.  He  uses  the  voltaic,  in- 
stead of  the  incandescent,  as  the  former  contains  more 
chemical  rays.  His  theory  is  that  the  chemical  light  bath 
differs  materially  from  the  incandescent  light  baths. 

If  the  a;-ray  can  modify  local  tuberculosis  (Muhsara, 
Fiorantine  and  others)  the  Finsen  rays  are  much  more 
likely  to  produce  a  beneficial  effect. 

The  lamp  now  used  in  the  Broca  Hospital,  Paris,  is 
smaller  than  Finsen's  and  more  easily  handled.  The 
carbon  is  made  with  a  core  of  cast-iron,  thereby  emitting, 
it  is  claimed,  three  times  greater  amoimt  of  ultra-violet 
rays.  The  exposures  only  last  twenty  minutes,  instead 
of  seventy-five,  and  30  amperes  are  used  instead  of  75  or 
80.  Anemia  of  the  tissues  by  pressure  is  also  not  con- 
sidered essential,  and  the  application  is  made  once  in 
two  days. 

Kjeldsen^s  lamp  is  less  expensive  than  Pinsen's,  and 
does  not  require  specially  trained  nurses  for  its  applica- 
tion. Lamps  of  5  amperes  are  employed,  and  instcjid 
of  carbon,  iron  electrodes  are  used,  which  are  very  rich 
in  chemical,  and  very  poor  in  heat,  rays.    It  is  claimed 
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that  a  lamp  of  5  amperes  gives  the  same  result  in  three 
minutes  that  is  given  in  an  hour  by  the  use  of  80  amperes 
with  the  old  apparatus^  the  cost  being  about  one-tenth, 
and  the  assistants  required  being  few.  It  is  also  claimed 
that  tubercular  bacilli,  gonococci  and  streptococci,  and 
bacteria  coli  commxmis  were  inhibited  by  the  light  in 
five  seconds,  and  that  anthrax  was  killed  in  thirty  sec- 
onds.* 

Widmark,  of  Stockholm,  used  but  a  1,200  candle 
power  electric  light,  passing  the  rays  through  water  to 
absorb  the  heat  rays,  then  by  carrying  the  rays  through 
a  plate  of  glass,  he  excluded  the  ultra-violet  rays  and 
reported  that  imder  the  influence  of  all  the  rays  except 
the  ultra-violet,  the  skin  was  unaffected;  imder  the  in- 
fluence of  all  except  the  heat  ra3r8,  the  characteristic 
inflammatory  symptoms  developed.  It  seems  probable, 
therefore,  that  the  ultra-violet  rays  produce  the  known 
effects  of  light  upon  the  skin.* 

Erythema  solare  may  be  avoided  by  care  and  by  the 
not  too  rapid  use  of  the  rays. 

If  the  current  is  too  strong  the  skin  swells  and  redness 
and  blisters  may  appear,  but  sloughing  does  not  occur. 
Pyrogallic  ointment  has  been  used  in  lupus  to  make  the 
skin  more  penetrable  to  the  rays,  and  may  be  also  useful 
in  joint  disease. 

The  disadvantages  of  the  Finsen  method,  which  will 
undoubtedly  be  lessened  when  the  practical  mind  of  the 
American  applies  itself  thoroughly  to  this  subject  are: 
first,  the  limited  area  of  the  body  which  can  be  exposed 
to  the  ray  of  a  single  lens ;  second,  the  length  of  time  re- 
quired, and  third,  the  large  staff  of  special  nurses  that 
must  be  engaged.  An  area  of  only  one  and  a  half  centi- 
meters can  be  treated  in  an  hour. 

The  cost  of  the  running  of  the  Finsen  light  is  a  serious 
one.  A  recent  estimate  makes  the  expense  of  a  four- 
light  lamp  for  a  year  to  be  $3,000. 

As  regards  the  risks,  the  reaction  caused  by  the  ultra- 
violet rays  is  much  less  severe  than  that  following  the 
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use  of  the  x-rays ;  the  heat  rays  being  interrupted  by  a 
stream  of  cold  water,  there  is,  of  course,  less  danger  of 
burning  of  the  tissues,  and  the  tanning  or  sun-burning 
of  the  skin  renders  increasing  strength  possible. 

King  has  advanced  the  theory  that  the  parasite  of 
malaria  scarcely  ever  develops  except  in  darkness,  and 
that  it  may  be  the  red  color  of  the  blood  that  favors  its 
life,  while  the  violet  rays  interfere  with  its  evolution. 
His  theory  of  the  action  of  quinin  in  the  cure  of  malaria 
is  based  upon  the  fluorescent  properties  of  the  drug, 
which  act  as  a  destroyer  of  the  malarial  parasite,  and 
that  esculin  and  fracsin  give  the  blue  rays.  lodin,  which 
is  not  fluorescent,  unites  with  the  starchy  substances  in 
the  system,  forming  an  intense  violet  blue.  Methyl  blue, 
which  has  been  introduced  for  chronic  malaria,  may  also 
act  in  the  blood  by  producing  rays  which  are  injurious 
to  the  growth  of  the  malarial  parasite.  The  painting 
of  the  skin  with  methyl  blue  is  said  to  enhance  the  eflB- 
cacy  of  the  rays. 

General  Pleasanton's^  **blue  glass  theory,^'  which  was 
lauded  thirty  years  ago,  undoubtedly  had  some  merit. 
He  built  his  sun  rooms  with  every  eighth  pane  of  blue. 

The  theory  advanced  by  Bean'  seems  reasonable  that 
a  restorative  change  may  be  effected  in  a  pathologic  cell 
by  which  instead  of  being  destroyed,  its  character  may 
be  so  altered  that  it  becomes  again  a  normal  cell.  Such  a 
change  may  be  occasioned  by  exposure  to  light,  by  altera- 
tion of  temperature,  or  by  some  vito-chemical  alteration 
or  molecular  vibration  at  present  imknown  to  us.  Each 
individual  difference  in  rapidity  of  vibration  of  the  light 
waves  evidently  has  its  special  effect  on  cells.  If  such 
be  the  case  it  is  not  necessary  that  the  rays  should  have 
positive  bactericidal  influence,  but  only  that  they  possess 
an  alterative  effect. 

The  photo-chemical  properties  of  sunlight  and  of  the 
electric  Finsen  light  require  much  further  investigation, 
both  as  to  their  physical  and  their  therapeutic  properties. 

The  observation  was  made  long  ago  that  the  course  of 
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tuberculosis  differs  in  brunette  and  blonde  children. 
Becent  observations  made  upon  calves  used  in  the  manu- 
facture of  animal  vaccine,  show  that  the  pustules  do  not 
develop  as  well  in  animals  with  a  dark  hide,  but  that 
the  light-skinned  ones  are  preferable. 

Light  rays  cause  contraction  in  living  protoplasm,'  but 
Hammer  does  not  believe  in  the  direct  action  of  light  on 
the  blood  corpuscles.  He  supposes  that  certain  nervous 
elements  of  the  skin,  in  connection  with  the  pigment 
cells,  are  put  in  motion  by  the  ultra-violet  rays,  and  that 
this  motion  leads  secondarily  to  hyperemia,  inflammation 
and  pigmentation.  BUs  experiments  on  tadpoles,  sala- 
mander eggs,  earthworms,  etc.,  endeavoring  to  explain 
the  phenomena  and  to  study  the  relationship  between 
motility  of  cells  and  monochromatic  light  are  interesting 
in  showing  that  light  provokes  movements  in  the  fetus, 
and  that  this  faculty  must  be  attributed  to  the  violet  rays. 
White  light  causes  sensibly  less  action.  It  is  the  chemical 
ray  undoubtedly  which  is  the  special  agent  in  influencing 
cell  action.  Electric  light  baths  and  incandescent  lamps 
contain  very  few  chemical  rays,  not,  in  fact,  as  many  as 
ordinary  daylight.  They  can  not,  therefore,  possess  the 
influence  of  sunlight.  These  electric  light  baths  proba- 
bly affect  the  cells  through  their  heat  rays,  while  a  chem- 
ical light  bath  acts  differently. 

The  Boentgen  or  a;-rays  have  been  used  by  myself,  by 
Murphy  and  a  number  of  other  surgeons  in  the  hope  of 
influencing  the  tubercular  process  in  joints  and  bones. 
As  remarked  in  the  earlier  portion  of  this  paper,  it  is  too 
soon  to  determine  results,  for  the  reasons  there  set  forth. 

The  a;-ray8  have  been  proven  to  have  an  inhibitory 
influence  not  only  on  the  tubercle  bacilli,  but  also  on 
the  cholera  spirillum,  the  prodigiosus  and  the  colon 
bacillus.  In  the  laboratory,  after  twenty  to  thirty  min- 
utes' continued  exposure  to  the  rays,  many  of  the  bac- 
teria are  killed,  and  multiplication  ceases  in  nearly  all. 
Some  of  the  micro-organisms,  however,  survive.  Experi- 
ments on  animals  do  not  seem  to  warrant  the  conclusions 
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that  the  same  action  can  be  expected  when  these  patho- 
logic cells  are  surrounded  by  living  tissues.  Animals 
inoculated  and  exposed  to  the  x-ray  have  died 
sooner  than  similarly  inoculated  animals  not  thus 
exposed.^® 

Various  theories  have  been  advanced  as  to  the  method 
by  which  the  a;-ray  energy  is  exerted  on  the  cells ;  each 
theory  has  been  succeeded  by  another  as  equally  plausi- 
ble, but  all  lack  positive  demonstration.^^ 

The  bactericidal  power  is  apparently  not  due  either  to 
the  heat,  the  fluorescent  light,  electricity  or  ozone. 

In  our  present  state  of  experimentation  various  thera- 
peutic methods  will  be  employed.  One  of  these  has  been 
the  alternation  of  the  Finsen  with  the  x-ray ;  Finsen  one 
hour;  x-ray,  five  to  eight  minutes.  The  Finsen  light 
has  less  penetrating  power  than  the  x-ray,  but  the  com- 
bination of  the  x-ray  to  destroy  the  germs  and  the  Finsen 
to  act  as  a  curative  agent  seems  to  be  most  advisable. 
The  hard  x-ray  tubes  have  apparently  greater  penetrat- 
ing power  than  the  soft.  Tanning  of  the  skin  is  best 
done  by  the  slow  process.  The  skin  and  intermediate 
parts  should  be  protected  when  the  x-rays  are  used,  but 
do  not  need  protection  from  the  Finsen  light,  save  by 
cooling. 

The  amount  of  irritation  produced  by  the  x-ray  on  a 
part  depends  on  various  conditions;  the  distance  from 
the  tube,  the  time  of  exposure,  the  hardness  or  softness 
of  the  tube,  the  cutaneous  idiosyncrasy  of  the  patient, 
the  length  of  exposure  and  the  personal  equation  of  the 
experience  of  the  operator.  Undoubtedly,  however,  the 
nearer  the  tube  and  the  longer  the  exposure,  the  greater 
will  be  the  danger  of  burning. 

The  experiments  with  x-ray  on  cancerous  growths, 
especially  of  the  skin,  and  even  of  the  deeper  tissues, 
leads  to  hope  that  the  life  process  of  tubercular  cells  may 
be  altered,  and  that  destructive  changes  may  be  retarded, 
if  not  altogether  inhibited. 

The  superficial  effect  of  either  the  Finsen  or  the  x-ray 
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on  lupus  can  not  be  taken  as  a  guide  to  their  effect  on 
deeper  tissues  in  the  joints  and  bones,  yet  we  may  rea- 
sonably hope  that  if  the  former  can  be  influenced,  human 
ingenuity  will  in  time  discover  a  method  for  the  altera- 
tion of  deeper  tissues.  In  this  connection  it  is  interest- 
ing to  note  the  recent  achievements  of  Goodspeed  that 
the  wave  or  ray  emanations  from  the  human  body  are 
suflScient  to  impress  a  photographic  plate.  Very  remark- 
able also  are  the  continuous  forces  emitted  from  that  npw 
metal,  radium.  With  the  advancement  of  science  and 
of  medical  knowledge,  tuberculosis  must  and  will  be  con- 
quered. 

The  application  both  of  the  x-ray  and  of  the  Pinsen 
light  is  rapidly  becoming  wider  in  its  scope,  but  they 
should  be  used  not  as  a  substitute  for  mechanical  and 
operative  measures,  but  to  supplement  them,  and  to 
improve  or  cure  the  inoperable  cases. 

CONCLUSIONS. 

1.  Simlight,  fresh  air  and  good  food,  together  with 
fixation  and  protection  of  the  affected  joint,  are  the  most 
important  agents  in  the  contest  with  tubercular  infec- 
tion. 

2.  Direct  exposure  to  the  rays  of  the  sun  is  essential, 
and  all  hospitals  should  be  provided  with  solaria  or  sun 
porches  and  roof  gardens. 

3.  Patients  lying  in  bed  should  have  the  diseased 
joints  exposed  to  the  direct  rays  of  the  sun,  their 
heads  and  eyes  being  protected  by  green  glasses  or  shades. 
The  joints  may  be  covered  with  blue,  so  as  to  secure 
easiest  passage  of  the  ultra-violet  actinic  rays,  and  local 
medications  rich  in  iodin  may  be  also  employed  as 
desired. 

4.  Tent  life  on  the  hospital  grounds,  or  better,  in  the 
open  pine  forest,  can  be  successfully  emplo3'ed  through 
both  summer  and  winter. 

5.  Sanatoria  should  be  established  for  tuberculosis  of 
the  hard  tissues,  as  well  as  of  the  soft. 

6.  The  concentration  of  the  sun's  rays  by  lenses,  as 


Digitized  by 


Google 


209 

suggested  by  Butler,  Pinsen  and  others,  is  of  positive 
benefit  in  bactericidal  influence.  As  final  curative  agents, 
however,  the  direct  sun^s  rays  are  most  effective.  Elec- 
trical rays  can  be  used  when  sunlight  is  lacking. 

7.  The  Roentgen  rays  in  the  laboratory  have  an  inhib- 
itory power  on  the  tubercle  bacilli,  and  may  prove  useful 
in  restraining  the  growth  of  these  micro-organisms  in 
living  tissues. 

8.  The  actinic  rays  and  the  a;-rays  are  both  apparently 
helpful  in  the  fight  with  tuberculosis,  but  several  years 
will  be  required  to  determine  accurately  their  effect. 
They  should  be  employed  not  to  supercede,  but  to  ante- 
date and  to  supplement  operative  procedures,  to  assist 
the  mechanical  protection  of  the  joint,  and  to  increase 
the  general  therapeutic  measures  employed. 
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MINNEAPOLIS. 


The  striking  and  unforeseen  curative  effects  of  the 
Roentgen  ray  on  epitheliomata  make  it  probable  that  a 
careful  study  of  the  histologic  changes  occurring  in  these 
tumors  while  imder  treatment  must  prove  both  inter- 
esting and  instructive. 

Medical  literature  is  rather  barren  in  studies  of  this 
sort,  most  opinions  put  forth  being  foimded  on  insuf- 
ficience  or  absence  of  observed  facts.  Note  the  opinion 
solemnly  set  forth  in  a  journal  devoted  to  the  exploita- 
tion of  rr-ray  work :  "The  beneficial  influence  which  the 
agent  (a:-ray)  imdeniably  exercises  on  superficial  can- 
cer is  due  to  rr-ray  vibrations  acting  on  the  cell  elements 
of  the  growth,  which  elements  are  too  weak  and  lack- 
ing in  vitality  to  reach  maturity  and  become  the  special- 
ized tissue  for  which  they  were  destined  of  themselves, 
in  such  a  way  as  to  give  them  new  vitality,  and  hence 
ability  to  reach  maturity  and  their  normal  ultimate 
structure.^' 

That  is,  the  a:-ray  is  a  sort  of  reformatory  treatment 
by  which  the  erring  cancer  cells  are  spanked  and  brought 
to  a  realizing  sense  of  their  vagrant  ways,  become  re- 
formed and  proceed  to  grow  into  normal  adult  tissue; 
a  very  beautiful  effort  of  the  imagination,  but  needing 
a  substratum  of  facts. 
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Many  equally  remarkable  explanations  of  the  a;-ray 
effect  could  be  quoted,  but  this  one  will  suffice. 

Dr.  A.  G.  Ellis  has  made  an  important  contribution 
to  this  subject  from  a  strictly  scientific  standpoint  in  the 
American  Journal  of  Medical  Sciences,  January,  1903. 
He  studied  four  cases,  two  of  which  were  epithelioma, 
which  had  been  subjected  to  varying  amounts  of  exposure 
to  x-rays,  and  has  determined  some  interesting  facts.  As 
he  gives  the  literature  at  length,  it  will  not  be  necessary 
to  quote  authorities. 


Pig.  1. — Photograph  of  Case  1  before  treatment. 

His  conclusions  are  that  the  study  of  these  cases 
shows:  1.  Necrosis  of  cells  and  trabeculae  of  varying 
degree.  In  Case  1  (a  cancer  of  the  breast)  there  is 
marked  fatty  degeneration.  2.  Increase  of  elastic  tissue. 
3.  Fewer  areas  of  lymphocytic  infiltration  in  one  case 
after  exposure,  about  equal  numbers  in  others.  4.  A 
tendency  to  occlusion  of  vessels  by  deposits  on  their  in- 
ner surfaces.  5.  Practically  entire  absence  of  infiltra- 
tion by  polymorphonuclear  leucocytes.    He  says :    "The 
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unsatisfactory  clinical  results^  as  well  as  the  slight 
microscopic  changes  in  Case  3  (epithelioma)  can  prob- 
ably be  safely  attributed  to  the  presence  of  the  exceed- 
ingly numerous  keratinized  areas  or  'pearls/  " 

The  results  of  the  present  study  are  quite  at  variance 
with  the  above  in  many  respects,  as  will  be  seen  later. 
The  larger  part  of  the  material  studied  was  obtained 


Fljf.  2. — Fatty  degeneration  In  epithelial  peari.  nermann  flxatiye 
500  diameter. 

from  one  case,  which  came  under  observation  Dec.  10, 

1902,  and  the  research  work  was  begun  December  18, 

some  time  before  the  publication  of  Dr.  Ellis'  paper. 

Case  1. — A.  B.,  Norwegian,  aged  52,  single,  gave  the  follow- 
ing history:  Eighteen  months  ago  he  cut  the  back  of  his  right 
hand  with  a  beer  bottle,  and  the  cut  became  infected  and  healed 
slowly  with  a  dense  raised  scar.     Soon  after  an  elevated  wart- 
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like  growth  appeared  in  the  scar,  which  was  repeatedly  caut- 
erized with  pure  carbolic  acid  without  much  effect.  His  gen- 
eral health  has  been  good.  There  is  no  cancer  in  his  ancestry 
or  environment.  An  examination  shows  a  fungus  ulcer  about 
three  inches  in  diameter  on  the  back  of  the  right  wrist.  It  is 
raised  above  the  skin  more  than  one-half  an  inch,  the  elevation 
being  greatest  at  radial  edge.  The  extensor  tendons  of  the 
fingers  move  freely,  but  just  at  their  radial  side  the  growth 
has  deep  attachments.  There  is  no  enlargement  of  the  axil- 
lary lymph  nodes.  In  view  of  the  impossibility  of  excision 
it  was  decided  to  subject  the  growth  to  a^ray  treatment,  as  it 
seemed  the  only  chance  of  saving  the  hand. 


Fig.  'A. — New  blood  vessel  containing  red  blood  cells  In  center  of 
epittielial  pearl. 

On  December  10,  11  and  12  he  was  given  twelve  min- 
utes* exposure  to  a  one-inch  tube  at  five  inches.  .  On 
December  16  and  17  he  was  given  fifteen  minutes  at 
five  inches.  On  December  18  the  first  block  was  excised, 
being  cut  from  the  non-sensitive  surface  of  the  ulcer, 
half  an  inch  from  the  skin  edge.  December  22  and  23 
he  was  given  twenty-five  minutes'  exposure  to  a  low  tube 
at  five  inches.     December  23  block  excised.     December 
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29  block  excised.  From  December  29  to  January  2  he 
was  given  daily  twenty  minutes'  exposure  to  a 
low  tube  at  five  inches,  and  blocks  were  removed  every 
other  day  until  the  whole  fungus  part  of  timior  had 
been  softened  and  came  away.  In  all,  seven  blocks  were 
secured,  covering  the  time  from  the  fifth  exposure  up 
to  the  eighteenth,  in  all,  thirty-six  days. 

HISTOLOGIC  CHANGES  NOTED. 

Each  block  was  cut  in  three  portions  and  fixed  in 


Fig.  4. — Circle  of  new  vessels  in  epithelial  pearl. 

different  fixatives.  Hermann,  Mann,  Zenker  and  25 
per  cent,  formalin  being  used.  The  blocks  were  carried 
up,  embedded  in  paraffin  and  cut  in  sections  of  from 
three  to  ten  microns  in  thickness.  The  sections  were 
examined  imstained  from  the  Hermann  fixative  for  fat, 
and  others  were  stained  in  various  ways.  The  Hermann 
sections  were  washed  in  ether  to  differentiate  fat  from 
other  substances  taking  osmic  acid.  Hematoxylin  and 
eo^in,  hematoxylin  and  Van  Gieson,  Wcigert's  resorcin 
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stain  for  elastic  fibers,  and  Pianese  Illb  for  degenera- 
tions, Plimmer^s  stain  for  parasites  were  used.  By  these 
methods  quite  a  number  of  changes  could  be  made  out, 
which  can  be  briefly  tabulated  as  follows: 

1.  Fatty  Degeneration. — This  is  marked  in  all  sec- 
tions from  all  blocks.    In  the  early  sections  it  is  most 


Fig.  5. — Elastic  tissue.     Weigert  resorcin-safranin. 

marked  in  the  epithelial  cells  at  the  periphery  of  the 
pearls,  the  fat  occurring  as  granules  grouped  about  the 
nucleus,  and  in  many  cases  in  the  nucleus  itself.  Fat 
exists,  however,  in  a  large  percentage  of  the  epithelial 
cells,  and  this  infiltration  seems  to  increase  with  the 
number  of  exposures  to  the  x-ray,  until  the  cells  disinte- 
grate, when  in  the  final  stage  of  detritus  it  is  seen  mainly 
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in  the  leucocjles,  either  as  a  degeneration,  or  possibly  as 
a  phagocytic  inclusion. 

In  view  of  TJnna's  statement  that  fatty  degeneration 
does  not  occur  in  epitheliomata,  this  is  certainly  a  note- 
worthy effect  of  the  treatment. 

2.  Vascular  Changes. — In  the  earliest  slides  there  are 
marked  evidences  of  the  formation  of  new  blood  vessels. 
They  are  seen  between  the  epithelial  cells  and  noticeably 


Fig.  6.     Shows  hyaline  cell  IdcIusIou  similar  to  Plimmer  bodies. 

in  the  centers  of  many  pearls.  They  are  at  first  filled 
with  red  blood  cells  with  an  occasional  white  cell,  but 
later  the  red  cells  disappear  and  the  vessels  are  packed 
tightly  with  the  pol3miorphonuclear  leucocytes.  These 
leucocytes  are  also  seen  between  the  epithelial  cells,  and 
finally  separate  them  into  bands  and  detached  cells  sur- 
rounded by  a  reticulum  filled  by  white  cells. 

3.  Elastic    Tissue, — Weigcrt's    rcsorcin    stain    shows 
considerable  elastic  tissue  in  fibers  and  granules,  usually 
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in  the  immediate  neighborhood  of  a  new  vessel^  but  not 
in  its  walls. 

4.  Hyaline  Degeneration. — As  this  degeneration  is  a 
regular  part  of  the  life  history  of  an  epithelioma,  it  is 
not  surprising  that  it  should  form  a  large  part  of  the 
picture  in  many  of  the  sections.  It  is  especially  no- 
ticeable in  both  pearls  and  single  cells  about  the  middle 
of  the  series,  being  replaced  by  coagulation  necrosis  in 
the  latest  slides.    In  many  of  the  later  slides  the  hyaline 


Fig.  7. — Shows  general  breaking  down  with  Infiltration  of  leu- 
cocytes Into  and  between  the  epithelial  cells,  hyaline  degenerntion 
of  the  cells  and  at  outer  edge  coagulation  necrosis  of  whole  mass. 

bodies  of  Unna  are  plentiful,  as  well  as  many  cell  in- 
clusions, which,  stained  by  the  Pianese  Illb,  or* by  Plim- 
mer's  method,  are  indistinguishable  from  the  so-called 
Plimmer  and  Eussell  bodies  as  figured  by  Gaylord. 
As  these  do  not  appear  in  the  early  sections,  but  only 
when  karyokinesis  has  ceased  and  degeneration  of 
various  kinds  are  very  marked,  it  is  difficult  to  under- 
stand how  these  fuchsin  bodies  can  liave  anv  etiolo^fic 
1.-) 
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relation  to  cancer.  They  are  indistinguishable  as  to 
staining  reactions  from  the  other  hyaline  bodies  noted 
above. 

5.  Necrotic  Changes  in  Cells. — In  some  of  the  early 
slides  karyokinesis  is  well  marked^  but  later  it  entirely 
disappears^  except  an  occasional  cell  in  blocks  taken 
from  near  the  skin  border  of  the  ulcer.  Chromatolysis 
begins  quite  early  and  increases  until  in  the  last  sec- 
tions there  is  hardly  an  intact  nucleus.  At  the  same 
time  there  is  fusion  of  the  cell  bodies  and  loss  of  all 
cell  outlines.  Hyaline  degeneration  of  single  cells  is 
very  common,  as  before  stated,  as  are  the  f uchsin  bodies. 

6.  Final  Result, — The  latest  sections  obtained  before 
destruction  and  liquefaction  show  an  interesting  and 
remarkable  picture.  Nothing  is  left  of  the  epithelial 
structure  but  some  dimly  staining  masses  of  cells  in 
coagulation  necrosis,  with  the  rest  of  the  section  com- 
posed of  a  fine  reticulum  taking  the  acid  stain,  having  its 
spaces  filled  with  polymorphonuclear  leucocytes,  frag- 
mented nuclei  and  other  detritus,  while  interspersed 
through  the  mass  are  small  clumps  of  epithelium  and 
single  cells,  which  have  no  nucleus  and  have  lost  their 
outline,  and  are  just  ready  to  pass  into  coagulation 
necrosis.  In  areas  where  the  final  fluid  detritus  was  con- 
fined the  microscopic  appearance  was  like  a  so-called 
laudable  pus,  and  the  microscope  showed  only  poly- 
morphonuclear leucocytes,  broken-down  epithelia  and 
free  fat. 

The  study  of  sections  from  other  epitheliomata,  after 
varying  exposure,  gave  results  corresponding  to  the  above, 
although  in  small  growths  it  was  impossible  to  get  more 
than  one  or  two  blocks.  One  case  especially,  an  epi- 
thelioma of  the  ear,  after  four  ten-minute  exposures, 
gave  a  picture  like  the  final  one  from  Case  1,  except  that 
the  leucocytic  infiltration  was  almost  entirely  composed 
of  plasma  cells,  instead  of  the  polymorphonuclear  form. 

It  will  be  noticed  that  there  are  several  very  striking 
differences  between  the  results  of  the  study  noted  above. 


Digitized  by 


Google 


219 

and  those  obtained  by  Ellis  in  the  two  cases  of  epithelio- 
ma studied  by  him.  These  are  the  vascidarization  and  the 
leucoc3rtic  infiltration  which  are  probably  only  phases  of 
the  same  process,  and  the  difference  was  probably  due  to 
the  destructive  effect  of  the  treatment  in  my  cases,  as 
compared  with  the  negative  clinical  effects  noted  by 
him. 

Certainly  his  explanation  of  the  resistant  character  of 
the  pearls,  preventing  curative  effects,  seems  doubtful, 
at  least,  in  view  of  the  very  early  and  decided  changes 
in  them  noted  above. 

The  explanations  offered  by  some  writers  that  the 
degenerations  observed  and  final  necrosis  are  due  to  de- 
creased blood  supply,  which  is  caused  by  the  thickening 
of  the  inner  coats  of  the  blood  vessels,  find  no  support 
in  this  study,  as  the  abundant  formation  of  new  vessels 
and  their  distension  makes  improbable  any  obliteration 
of  the  different  vessels.  Unfortunately,  none  of  the 
sections  cut  were  from  locations  which  could  give  any 
information  as  to  whether  the  endarteritis  observed  by 
so  many  was  present. 

It  seems  probable  that  different  epitheliomata  may 
offer  different  degrees  of  resistance  to  the  disintegrating 
effects  of  the  rr-ray,  just  as  their  bearers  may  show  dif- 
ferent degrees  of  susceptibility  to  the  burning  effects  of 
the  ray,  but  when  necrosis  is  finally  attained  there  will 
be  characteristic  changes  in  the  cells. 

It  is  to  be  regretted  that  sections  were  not  taken  from 
Case  1  before  treatment,  and  more  frequently  during  the 
.active  treatment,  but  the  idea  of  making  a  study  of  the 
case  occurred  only  when  rapid  results  began  to  be  noted 
after  four  treatments,  and  the  subsequent  progress  was 
so  rapid  that  all  available  tissue  was  destroyed  when 
the  seven  blocks  were  obtained. 

It  may  be  of  interest  to  hear  the  subsequent  history 
of  this  case  which  began  so  auspiciously.  Early  in  Jan- 
uary, after  some  six  weeks  of  treatment,  all  the  elevated 
portion  of  the  growth  was  destroyed  and  there  was  left 


Digitized  by 


Google 


220 

a  deep  portion  which  extended  into  the  bones  of  the 
carpus,  and  under  the  small  tendons  of  the  thumb 
toward  the  wrist.  After  wasting  a  great  deal  of  time  in 
a  vain  attempt  to  cause  necrosis  of  the  deeper  parts,  a 
small,  apparently  new  growth  was  noticed  at  the  radial 
edge  of  the  ulcer.  This  determined  an  erasion  under  an 
anesthetic,  which  showed  that  the  growth  had  progressed 
under  the  skin  at  the  radial  edge  of  the  ulcer,  in  spite 
of  vigorous  ic-ray  treatment.  All  the  epithelioma  was 
carefidly  scraped  away,  and  all  overlying  skin  was  ex- 
cised, as  well  as  the  small  extensor  tendons  of  the  thumb, 
which  were  hopelessly  involved,  and  there  is  now 
a  clean  defect,  with  no  signs  of  epithelioma,  which  is 
healing  rapidly  under  mild  rr-ray  treatment. 

The  tissues  excised,  which  included  nerves,  tendons, 
vessels  and  new-formed  scar,  all  exposed  to  many  x-ray 
treatments,  will  furnish  material  for  a  later  communica- 
tion. 

CONCLUSIONS. 

1.  It  is  probable  that  when  epitheliomata  react  fav- 
orably to  x-ray  treatment  that  characteristic  histologic 
changes  will  be  found. 

2.  The  important  early  changes  are  fatty  degeneration 
and  vascularization  of  the  epithelial  pearls. 

3.  Leucocytic  infiltration  and  various  degeneration 
processes  complete  the  destruction. 

4.  Bodies  indistinguishable  from  "Plimmer^s  bodies" 
multiply  as  epithelia  degenerate. 

Note. — I  wish  to  acknowledge  with  thanks  the  aid  In  this  study 
of  Prof.  Margaret  S.  Nickerson,  Drs.  Louis  B.  Wilson  and  Arthur 
T.  Mann,  without  whose  assistance  the  work  would  have  been  im- 
possible. 

DISCUSSION 

ON  PAPERS   OF   DRS.   WILLARD   AND   STEWART. 

Dr.  Henry  A.  Christian,  Boston — I  wish  to  add  one  case 
to  the  report  of  Dr.  Stewart,  a  ease  of  epithelioma  of  the  back 
of  the  hand  of  the  distinct  caulillower  type.  Before  any  treat- 
ment was  undertaken  a  portion  of  the  tumor  was  excised  and 
sent  to  the  pathologic  laboratory  of  the  Boston  City  Hospital 
for  examination.     It  was  a  typical  specimen  of  epithelioma, 
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with  the  usual  cell  nests  and  with  no  particularly  marked 
amount  of  inflammatory  reaction.  After  treatment  for  a  con- 
siderable length  of  time  a  second  portion  was  excised.  Path- 
ologic examination  of  this  showed  that  the  epithelial  cells 
in  the  cell  nests  were  dead.  They  no  longer  stained  and,  what 
is  particularly  interesting,  they  were  in  many  places  sur- 
rounded by  foreign  body  giant  cells.  In  other  words,  the  dead 
epithelial  cells  had  changed  from  a  living  acting  part  of  the 
growth  and  now  simply  acted  as  a  foreign  body  and  were 
being  destroyed  by  the  giant  cells.  There  were  no  poly- 
morphonuclear leucocytes  present.  There  was  no  change  in 
the  connective  tissue  cells,  while  the  epithelial  cells  were  en- 
tirely dead. 

Another  point  of  interest  was  that  a  portion  of  the  hand 
protected  by  the  lead  shield  and  supposed  to  be  non-carcinoma- 
tous,  i.  e.,  to  lie  beyond  the  border  of  the  growth,  was  in 
reality  carcinomatous.  This  portion  protected  from  the  0-rays 
by  the  lead  shield  showed  no  such  change.  In  other  words,  the 
epithelioma  survived  where  the  lead  shield  protected  the 
growth ;  and  there  was  death  of  the  cells  where  the  lead  shield 
did  not  protect  it. 

Just  what  the  process  in  these  cases  is  I  am  not  prepared 
to  say.  I  do  not  think  that  too  much  importance  should  be 
placed  on  the  fatty  degeneration  described  by  Dr.  Stewart. 
Fatty  degeneration  has,  so  to  speak,  lost  in  recent  years  some 
of  its  pathologic  standing.  We  no  longer  look  on  it  as  such 
an  important  degenerative  process.  Then,  fat  is  frequently 
present  in  cells  of  the  body  under  normal  circumstances. 
Furthermore,  the  reagents  used  by  Dr.  Stewart  for  obtaining 
the  reaction  demonstrating  fat  are  open  to  some  objection. 
The  main  reagent  used  was  osmic  acid.  We  know  that  osmic 
acid  stains  other  things  than  fat,  for  instance,  certain  keratin 
granules  in  the  epithelial  cells  of  the  skin,  also,  the  fatty 
substance  of  the  sebaceous  glands.  Now,  as  the  epithelioma 
originates  from  the  skin  these  substances  normally  present 
must  be  borne  in  mind.  If  a  substance  stains  black  with 
osmic  acid,  this  is  not  positive  proof  that  it  is  fat,  nor  is  the 
presence  of  fat  always  evidence  of  a  degeneration. 

Another  interesting  point  is  the  presence  of  fat  in  the 
polymorphonuclear  leucocytes.  This  occurs  very  frequently; 
in  fact,  it  is  generally  present  where  there  is  an  inflammatory 
process.  It  is  also  to  be  found  in  the  polymorphonuclear  leu- 
cocytes circulating  in  the  blood.  This  is  true  particularly 
where  there  is  a  marked  leucocytosis.  I  have  had  an  oppor- 
tunity to  study  these  cells,  particularly  in  association  with 
pneumonia,  and  have  found  fat  very  constantly  present  in  them. 

Another  point  on  which  emphasis  was  laid  is  the  great 
number  of  polymorphonuclear  leucocytes  present  in  this  case. 
Is  that  due  to  the  effect  of  the  a?-ray  or  to  something  else? 
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In  this  case  I  understood  that  the  surface  skin  was  ulcerated. 
In  such  a  condition  you  would  expect  to  find  polymorphonu- 
clear leucocytes  present  at  the  outset.  Again,  when  we  have 
polymorphonuclear  leucocytes  and  an  inflammatory  process 
we  generally  have  the  formation  of  granulation  tissue;  in 
other  words,  the  formation  of  new  blood  vessels,  so  that  the 
statement  that  the  formation  of  new  blood  vessels  is  caused  by 
the  9-ray  is  possibly  also  open  to  criticism.  I  think  the  fact 
that  the  epithelial  cells  are  dead,  as  shown  by  the  case  re- 
ported by  Dr.  Stewart  and  the  case  I  have  reported,  are  rather 
important  factors.  It  is  possible  that  simple  inflammation 
may  have  had  something  to  do  with  the  formation  of  the  poly- 
morphonuclear leucocytes  and  the  new  formed  blood  vessels. 
The  question  remains  open  as  to  how  far  fatty  d^^neration, 
inflammation  and  cell  death  are  due  directly  to  d?-ray  action. 
Very  general  conclusions  are  not,  of  course,  to  be  drawn  from 
single  cases. 

Db.  Edward  H.  Nichols,  Boston — I  agree  with  the  begin- 
ning of  Dr.  Stewart's  paper,  but  there  are  one  or  two  things 
later  on  which  I  am  compelled  to  differ  with  him.  In  regard 
to  those  lesions  which  were  selected  for  this  o^-ray  treatment 
as  epidermoid  cancer  or  epithelioma,  which,  after  a  greater 
or  lesser  number  of  treatments,  have  disappeared,  the  ulcers 
healed  over,  the  capillary  growth  melted  down  and  entirely 
disappeared  and  new  skin  formed,  such  cases  are  constantly 
being  reported  as  cured.  I  think  we  should  consider  all  those 
statements  of  cures  with  the  greatest  suspicion.  It  is  true 
that  for  some  reason  or  other  the  surface  condition  has  ap- 
parently improved.  The  fact  that  the  new  skin  has  formed 
over  the  area  of  the  wound  is  far  from  proving  a  cure  of  that 
case  of  cancer.  I  have  had  considerable  opportunity  during 
the  last  three  years  of  observing  the  histologic  changes  follow- 
ing a^^ay  work.  The  cases  referred  to  by  Dr.  Christian  I 
have  had  the  opportunity  of  seeing.  The  changes  as  we  have 
seen  them  following  the  use  of  the  a?-ray  have  shown  no  pecu- 
liar characteristics.  The  changes  in  cases  of  epidermoid  can- 
cer treated  by  the  d?-ray  show,  as  a  rule,  an  increase,  and  in 
many  cases  stimulation  of  the  cells.  And  I  would  defy  any- 
body to  recognize  this  change  as  a  characteristic  one.  You 
see  exactly  the  same  changes  as  you  would  see  in  cases  of 
degenerative  carcinoma,  and  this  has  been  deemed  by  some 
men  to  be  due  to  the  action  of  the  a?-ray  on  certain  portions 
of  the  epidermoid  growth,  but  they  are  really  indications  of 
the  growth  of  the  cancer.  The  a?-ray  acts  as  an  irritant, 
and  acts  on  those  portions  of  the  cancerous  growth  which  are 
less  resistant  than  the  sound  tissue.  I  think  it  can  be  per- 
fectly explained  by  saying  that  the  ar-ray  acts  as  a  mild 
irritant,  not  producing  bums,  yet  sufficient  to  cause  increase 
in  the  epithelial  cells  at  first  and  later  disintegration.     One 
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other  thing  that  needs  to  be  borne  in  mind  is  that  the  dD-ray 
can  also  produce  epidermoid  cancer.  At  a  meeting  of  the 
American  Dermatological  Association  a  year  ago  last  August, 
a  case  was  reported  of  extensive  epidermoid  cancer  of  the 
hands  of  a  man  who  had  been  using  the  d?-ray,  followed 
rapidly  by  metastasis.  There  is  at  the  present  time  an  opera- 
tor in  Boston  who  has  lost  three  fingers  on  one  hand  and  two 
on  the  other  due  to  extensive  epidermoid  following  rapidly 
after  very  extensive  a?-ray  irritation,  he  having  had  a  distinct 
»-ray  bum.  In  regard  to  the  bodies  that  Dr.  Stewart  men- 
tioned, I  have  seen  their  work  in  their  own  laboratories,  so 
perhaps  I  can  express  an  opinion,  and  I  have  seen  the  definite 
Plimmer  bodies  of  Greenough,  and  I  do  not  think  these  ob- 
jects seen  by  Dr.  Stewart  were  the  Plimmer  bodies.  I  think 
every  surgeon  should  bear  in  mind  very  carefully  the  fact 
that  the  x-mj  is  liable  to  produce  cancer.  In  certain  cases 
it  may  do  good,  and  for  that  reason  I  think  it  is  better  to 
first  remove  the  epidermoid  cancer  and  then  use  the  op- ray, 
and  in  certain  cases  it  may  be  of  advantage,  but  I  think  in 
all  cases  operative  treatment  should  be  the  first  procedure.' 

Db.  John  Ridlon,  Chicago— In  regard  to  the  treatment  of 
tuberculosis  of  the  joints  by  sunlight,  I  do  not  think  that  we 
should  assume  too  large  a  hope  in  this  direction.  Sunlight 
or  any  other  light  alone  does  not  cure  tubercular  joints;  they 
must  be  treated  by  mechanical  means,  immobilized,  or  else 
no  good  can  result  from  the  exposure  to  the  sunlight  or  any 
other  light.  As  to  the  effect  of  sunlight  on  tuberculosis  of 
the  joints,  I  am  somewhat  in  doubt  as  to  whether  it  is  likely 
of  itself  to  produce  beneficial  results.  All  of  us  who  prac- 
tice in  large  cities  and  large  towns  can  see  great  gain  if  a 
child  is  exposed  to  the  sunlight.  On  the  other  hand,  in  the 
case  of  tubercular  joints  in  the  children  of  farmers  and  peo- 
ple who  live  in  the  country,  who  are  more  exposed  in  the 
sunlight  and  fresh  air,  there  is  usually  not  so  much  improve- 
ment from  further  exposure  to  sunlight  and  open  air.  It 
would  seem  then  that  from  clinical  observation  it  is  the 
change  of  environment  that  has  the  effect  rather  than  the  sun- 
light and  air  without  the  local  environment. 

I  have  had  no  personal  experience  with  the  oj-ray  treatment 
of  tuberculosis.  My  office  associates,  Dr.  A.  D.  Harmer  and 
Dr.  John  L.  Porter,  have  done  considerable  experimental 
work  with  the  a?-ray  on  tuberculosis  of  the  joints,  and  such 
cases  as  we  three  together  had  that  seemed  to  be  favorable  for 
experimental  work  we  have  subjected  to  that  treatment.  The 
cases  were  those  in  which  the  progress  had  been  unfavorable 
under  ordinary  mechanical  fixation.  It  was  thought  only  fair 
that  such  cases  should  be  selected  and  not  those  which  were 
doing  well  under  ordinary  treatment.  A  considerable  number 
have  been  subjected,  during  the  last  year  and  a  half,  to  the 
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#-fay  trestmeBt.  Mioiy  haTe  improTed  more  rapidiy  tlMUi  eoald 
have  been  expected  without  this  treatment.  The  Bomber,  how- 
ever, has  net  been  sttffiticiitlj  great  for  us  to  form  tasy  trust- 
worthy ooaolusioas.  It  has  rcmiBded  me  very  much  of  the 
iodoform  injection  treatment,  which  was  very  much  in  vogue 
about  ten  years  ago.  Almost  all  ol  us  used  these  injeetions  of 
iodoform  in  the  cases  of  tuberculosis,  and  we  all  thought  that 
we  were  getting  better  results.  We  all  know  now  that  the 
injection  of  iodoform  into  tubereulosis  of  the  joints  is  prac- 
tically us^ess.  So  I  fear  that  this  ir-ray  work  will  turn  out 
in  the  same  way,  and  that,  althov^  a  certain  number  of  those 
cases  do  appear  to  be  cured,  it  will  not  amount  to  very 
much.  What  we  have  learned  is  that  when  the  superficial 
joints  are  benefited  by  the  or-ray  there  must  be  very  marked 
irritation  of  the  skin.  Tuberculosis  of  the  hip  joint  and  of 
the  spine  have  not  been  benefited.  Dr.  Harmer  has  deliber- 
ately burned  the  skin  in  many  eases,  and  he  has  found  that 
he  does  not  get  as  good  results  when  the  skin  U  not  subjected 
to  stroi^  irritation. 

Dr.  Fred.  B.  Lund,  Boston — I  have  seen,  during  the  past 
five  years,  cases  of  cancer  treated  by  the  or-ray.  Surgeons 
recognize  that  epitlielioma  of  the  face,  particiilarly  of  the 
rodent  ulcer  type,  is  a  non-malignant  form,  that  recurrence  is 
slow,  and  that  in  the  cases  that  have  recurred  there  has 
usually  been  no  glandular  involvement.  I  have  seen  a  great 
many  cases  of  cancer  of  the  face,  many  of  the  rodent  ulcer 
type,  that  were  really  benefited  by  the  «-ray  treatment,  and 
leave  a  most  excellent  scar,  and  some  of  our  surgeons  in 
Boston  have  stated  (very  prematurely,  it  seems  to  me)  that 
the  day  of  the  knife  in  the  treatment  of  epithelioma  was 
past,  and  that  we  had  no  biisiness  to  use  the  knife  in  those 
cases,  but  that  they  should  be  turned  over  to  the  a^ray  treat- 
ment. On  the  other  hand,  I  have  seen  some  very  sad  results 
following  that  advice.  A  patient  came  in  suffering  with  an 
epithelioma  of  the  lip  in  a  very  early  stage.  Glandular  in- 
volvement appeared  soon  after  it  was  exposed  to  the  a;-ray, 
and  he  was  treated  by  the  w-my  without  the  slightest  results. 
I  have  seen  a  number  of  cases  of  recurrent  carcinoma  in  the 
breast  glands  treated  without  the  slightest  result.  There  are 
a  certain  number  of  cases  of  epithelioma  of  the  face,  of  the 
more  malignant  type,  in  which  it  is  of  no  value.  I  operated 
three  years  ago  on  an  old  lady  68  years  of  age.  The  cancer 
was  excised  and  the  wound  covered  with  skin  grafts;  excel- 
lent results  followed  for  a  time.  Then  recurrence  took  place, 
and  I  excised  the  growth  under  local  anesthesia.  After  oper- 
ating on  her  12  or  15  times,  I  tried  the  x-tvlj  treatment  for 
six  months.  At  the  end  of  this  time  the  growth  recurred 
with  extraordinary  rapidity,  and  the  soft  parts  of  the  nose 
bad  to  be  excised  down  to  the  nasal  bones.     In  other  words. 
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it  seems  to  me  that  the  iv-rajr  is  in  the  nature  of  a  mild  irri- 
tant or  cau^e,  that  it  has  an  excellent  influenoe  on  non- 
malignant  growths,  but  that  the  malignant  growths  had  better 
be  exciaed.  The  ideal  way  perhaps  is  to  first  excise  the  growth 
and  then  in  case  of  reounrenoe  use  the  ^-nj,  but  temporizing 
with  the  W'TKy  in  the  first  instance  is  not  only  useless,  but 
dangerous. 

Db,  John  W.  BnAicnAU,  Clarksville,  Temn. — Is  there  any 
effect  produced  on  the  kidneys  by  the  use  of  the  0-ray  in* 
cancel  of  the  oenrix?  In  the  past  few  months  I  have  treated 
two  cases  of  carcinoma  of  the  cenrix.  One  was  of  the  cauli- 
flower type,  the  other  hard  cancer.  I  had  excellent  results  in 
both  so  far  as  the  cancer  was  concerned.  The  cauliflower 
cancer  underwent  rapid  degeneration,  and  after  ten  treat- 
ments of  fifteen  minutes  each  every  second  day  the  cervix 
was  practically  normal  in  jsize.  In  the  other  case  the  effect 
was  very  different.  There  was  sloughing  of  the  cervix  after 
seventeen  treatments  covering  a  period  of  three  months.  In 
both  cases  the  pain  was  extreme  previous  to  treatments; 
opium  in  soma  form  being  administered.  After  the  second 
exposure  there  was  no  more  need  for  opium.  One  of  the 
women  went  to  her  home  apparently  cured  of  the  cancer  to 
await  the  results  of  the  sloughing,  with  instructions  to  re- 
turn in  the  course  of  three  or  four  weeks  for  examination.  In 
about  four  weeks  there  was  suddenly  almost  complete  sup- 
pression of  urine,  which  was  highly  laden  with  albumin.  In 
a  few  days  she  died  from  uremia  poisoning.  The  other  case 
died  about  eight  weeks  after  treatment  was  discontinued 
from  exactly  the  same  cause,  and  what  little  urine  I  could 
get  by  catheterization  was  almost  solidified  by  albui|^n  on 
boiling.  I  would  like  to  know  whether  any  of  the  other 
gentlemen  present  have  observed  any  bad  effects  on  the  kid- 
neys from  this  treatment. 

Dr.  J.  E.  Thompson,  Galveston,  Tex. — A  few  months  ago  a 
young  man  29  years  of  age,  with  a  large  tumor  over  the 
stomach,  was  operated  on,  and  it  was  found  that  the  entire 
anterior  part  of  the  stomach  and  the  lesser  curvature  was  in- 
volved with  a  growth  that  afterward  proved  to  be  an  epithe- 
lioma. There  was  almost  complete  obstruction  of  the  pylorus 
for  several  weeks  before  the  operation.  I  did  a  posterior  gas- 
troenterostomy and  got  immediate  relief  of  the  symptoms  of 
obstruction.  The  growth  appeared  to  be  an  extensive  one,  and 
about  three  days  after  the  operation  it  occurred  to  us  that  it 
might  be  well  to  try  the  effect  of  the  a?-ray  on  this  tumor. 
About  forty -eight  hours  after  the  operation,  I  believe,  we 
reopened  the  wound  and  packed  the  opening  between  the  peri- 
toneal parieties  and  the  tumor,  leaving  this  mass,  which  was 
about  the  size  of  a  large  orange,  in  the  wound.  We  got 
profuse  exudate.     After  24  hours  it  ceased.     We  took  out  our 
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own  packing  and  found  that  the  mass  had  been  transformed 
into  an  external  one.  We  then  commenced  the  use  of  the  a?- ray, 
and  after  having  used  it  for  about  a  week,  we  noticed  signs  of 
increase  in  size,  and  a  few  days  later  the  mass  broke  down  and 
discharged  profusely  a  cheesy  matter  mixed  with  pus.  It  then 
became  apparent  to  us  that  we  were  going  to  have  a  fistula, 
because  sloughing  was  extensive,  and  a  few  hours  later,  the 
nurse  came  to  me  and  informed  me  that  there  was  something 
in  Mr.  A.'s  bed  that  looked  like  his  breakfast.  We  found  this 
-to  be  true.  A  large  opening  was  found  in  the  stomach.  We 
succeeded  in  packing  this  off,  so  that  the  patient  could  retaiB 
food  sumcientiy  long  to  pass  through  our  very  large  anasto- 
mosis into  the  bowel.  He  weht  to  bed,  was  comfortable,  took 
his  nourishment  well  and  enjoyed  it.  He  seemed  to  have  an 
especial  liking  for  such  indigestible  foods  as  ham  and  bacon. 
He  improved  slightly  in  weight  for  two  or  three  weeks,  when 
he  began  to  go  down,  and  after  about  a  month  died  from  ex- 
treme emaciation.  This,  to  my  mind,  seems  to  teach  us  some 
very  interesting  points.  One  is  that  we  can  not  break  down 
hard  epithelioma  with  the  0-ray.  The  second  is  that  it  is 
rather  dangerous  to  try  to  break  down  a  cancerous  growth  in 
the  abdominal  cavity.  Third,  the  w-r&j  did  not  appear  to  have 
any  prominent  effect  in  checking  the  general  growth  of  the 
epithelioma,  which  had  become  metastatic  at  the  time  of  the 
operation. 

Dr,  De  Forest  Willabd,  Philadelphia. — In  answer  to  the 
question  as  to  whether  a  blue  medium  is  of  value  either  with 
the  x-ray  or  with  the  Finsen  light,  or  with  sunlight,  it  seems  to 
me  to  depend  entirely  on  the  power  of  the  medium  to  increase 
the  force  of  the  ultra-violet  rays.  Since  the  ultra-violet  rays 
are  therapeutically  the  potent  ones,  of  course,  the  larger  the 
proportion  the  better  will  be  the  result.  The  rays  have  proven 
themselves  of  value  already  in  superficial  tuberculosis  and 
cancer,  but  we  have  by  no  means  achieved  the  limit  of  possi- 
bility in  the  use  of  the  sim's  rays.  I  stated  in  my  paper  that 
we  should  use  these  agents  as  supplementary  to  our  general 
treatment  and  not  depend  on  them  entirely.  In  regard  to  the 
use  of  the  x-ray  in  tuberculosis,  the  benefit  has  certainly  been 
siilficient  to  encourage  me  to  use  it  further.  Its  influence  in 
cancer  and  epithelioma  has  in  my  hand  been  helpful,  but  not 
curative.  The  Finsen  light  and  the  ar-ray  are  still  only  in 
the  experimental  stage,  and  I  have  no  anticipation  that  they 
will  do  more  tban  act  as  accessories  to  general  treatment.  I 
expect  to  test  them  for  five  years.  I  do  not  expect  to  obtain 
any  results  that  will  be  of  value  in  a  shprter  time. 

In  reply  to  Dr.  Ridlon,  I  would  say  that  in  my  conclusions,  I 
stated  that  sunlight  and  fresh  air  should  be  employed,  'to- 
gether with  fixation  of  the  joints."  In  another  conclusion  I 
said  that  this  method  should  be  employed,  **not  to  supersede. 
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but  to  supplement  the  mechanical  and  operative  appliances/* 
I  took  it  for  granted  that  no  element  would  be  neglected,  and 
particularly  the  mechanical  fixation,  which  is  so  important,  in 
fact  the  most  important  element  in  inhibiting  a  destructive 
tubercular  process. 

In  regard  to  the  criticism  that  many  farmer's  children  who 
live  in  the  open  air  have  tuberculosis  of  the  joints,  I  would  say 
that  I  have  not  infrequently  found  farmers  houses  in  far  more 
unsanitary  conditions  than  prevail  in  the  city. 

Our  patients  are  benefited  in  the  city  hospitals  lar^^ely  be- 
cause we  bring  them  out  of  the  darkness,  and  give  them  good 
food,  in  addition  to  mechanical  appliances. 

The  point  that  I  wished  to  emphasize  was  that,  in  addition 
to  all  our  other  methods,  we  should  employ  sunlight,  the  rr-ray 
and  the  Finsen  ray,  in  fact  everything  that  will  help  us  in  the 
desperate  fight  with  joint  tuberculosis. 

Dr.  J.  Clark  Stewart,  Minneapolis — In  answer  to  Dr.  Chris- 
tian I  would  like  the  permission  of  the  chair  to  ask  him  a 
question,  and  that  is,  whether  the  washing  of  sections  stained 
by  osmic  acid  in  ether  and  thus  discharging  the  black  color  does 
not  prove  the  blackened  substance  to  be  fat.  The  technical 
work  was  done  for  me  by.  Prof.  Margaret  Nickerson  of  the 
University  of  Minnesota,  and  I  am  confident  that  Dr.  Christian 
may  accept  all  statements  of  fact  as  correct.  In  regard  to  the 
fatty  degeneration,  as  I  stated  in  my  paper,  the  slides  were 
washed  with  ether,  demonstrating  the  presence  of  large  amounts 
of  fatty  degeneration,  and  as  Unna  states  that  fatty  degenera- 
tion never  occurs  in  epithelioma,  this  pronounced  fatty  degen- 
eration was  considered  worthy  of  mention.  In  regard  to  the 
vascularization  being  simply  that  of  granulation  tissue,  I  would 
say  that  the  presence  of  the  vessels  long  antedated  the  pres- 
ence of  anything  which  could  be  termed  granulation  tissue,  and 
even  of  the  leucocytes  themselves.  Later,  where  at  first  red 
blood  cells  had  appeared  in  the  new  vessels,  these  were  crowded 
with  leucocytes,  and  still  later,  the  leucocytes  infiltrated  the 
extravascular  tissue.  All  the  changes  described  in  my  paper 
were  distinctly  progressive  during  the  treatment  of  the  case. 
I  don't  attach  much  importance  to  the  polymorphonuclear  form 
of  leucocytes  in  these  sections  as  in  two  other  cases  where  the 
resulting  changes  were  about  the  same,  the  leucocytes  were 
entirely  of  the  plasma  cell  type.  I  was  glad  to  hear  Dr. 
Nicholls*  remarks  about  the  nonoccurrence  of  Plimmer's  bodies 
in  epithelioma.  The  bodies  figured  by  me  closely  resemble 
those  pictured  by  Gaylord  in  his  article  in  the  American 
Journal  of  Medical  Sciences,  The  study  of  these  cases  shows 
certain  positive  results  which  must  be  of  more  or  less  value 
in  explaining  the  results  attained  by  successful  treatment. 

In  regard  to  Dr.  Willard*s  paper  I  can  add  just  one  observa- 
tion of  interest.     I  have  treated  one  case  of  caries  sicca  of  the 
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shoulder  joint  with  rather  strildng  reeiilte.  These  cases,  as 
you  know,  usually  go  on  to  ankylosis  after  about  two  years' 
disability,  while  the  case  under  consideration  attained  about 
the  same  result  after  two  months'  treatment  with  the  «-ray. 
Apparently  the  cicatrization  and  contraction  of  the  tubercular 
tissue  about  this  joint  was  very  greatly  hastened  by  the  effect 
of  the  a?-ray. 
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VABIX  OF  THE  INFERIOR  MESENTERIC  VEIN 

COMPLICATED   BY   CHRONIC   ULCER- 

ATIVE  COLITIS— OPERATIONS. 


J.  E.  SUMMERS,  Jr.,  M.D. 

OMAHA. 


I  am  led  to  report  the  following  ease  because  the  condi- 
tion found  is  unusual,  or  has  at  least  received  scant  at- 
tention at  the  hands  of  pathologists.  For  this  reason 
I  will  give  the  history  somewhat  in  detail. 

History. — ^Mr.  B.,  34  years  of  age,  was  referred  by  Dr.  I. 
Lukens  of  Tekamah,  Neb.  The  following  was  elicited:  When 
two  years  of  age  he  began  to  suffer  from  prolapsus  of  the 
rectum  and  never  received  permanent  relief  of  this  condition 
until  27  years  old.  He  was  a  rather  puny  boy  and  was  not  a 
robust  man,  although  able  to  attend  school  and  perfect  his 
studies  so  as  to  become  a  competent  school  teacher.  During 
all  these  years  there  had  been  a  constant  tendency  toward 
rectal  prolapse. 

When  27  years  old  Mr.  B.  underwent  an  operation,  some 
tumors  were  removed  (probably  hemorrhoids),  three  ligatures 
being  employed.  Following  the  operation  the  patient  enjoyed 
fairly  good  health  until  the  spring  of  1901,  when  his  general 
health  became  poor.  In  August,  1902,  as  the  result  of  doing 
some  unusual  manual  labor,  the  lifting  of  heavy  Joists,  he 
was  attacked  with  frequent  desire  to  go  to  stool  and  the  passing 
of  considerable  quantities  of  mucus  and  blood.  During  several 
days  the  mucous  bloody  discharges  alternated  with  the  passing 
of  hardened  feces;  this  condition  was  succeeded  by  an  attack 
of  diarrhea.  Because  of  poor  control  of  the  bowels  a  pad  had 
been  worn  continuously  to  prevent  soiling  by  the  discharges. 
The  alternating  attacks  of  constipation  and  mucous  discharges 
continued  from  August,  1001,  to  March,  1902  when  the  man 
came  under  my  care  in  the  Clarkson  Tlospital. 

At  this  time  Mr.  B.  had  the  appearance  of  ill  health,  and  poor 
nutrition;  on  examination  the  anal  sphincter  was  found  weak 
and  incompetent,  the  rectum  to  the  touch  and  by  inspection 
was  the  seat  of  five  ulcerations  of  different  sizes,  one  being  as 
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large  as  a  silver  dollar  and  the  others  smaller.  On  introducing 
the  sigmoidoscope  numerous  ulcerated  patches  were  observed  in 
the  sigmoid.  The  edges  of  all  ulcerations  were  elevated,  and 
where  palpable  were,  together  with  their  bases,  rather  in- 
durated; the  surfaces  were  pale. 

The  treatment  ordered  was  irrigation  of  the  bowel,  with 
bland  or  stimulating  solutions  of  salt  and  silver  nitrate;  the 
recumbent  position  was  insisted  on  and  a  restricted  but  nutri- 
tious diet  prescribed.  Little  improvement  followed  this  prac- 
tice, although  with  some  minor  alterations  it  was  kept  up  from 
March  13  until  June  2.  At  this  time  I  decided  to  do  a  left 
inguinal  colostomy  for  the  purpose  of  giving  rest  to  the  ulcer- 
ated sigmoid  and  rectum,  as  well  as  to  admit  of  more  positive 
local  treatment. 

Operation. — On  opening  the  abdomen  a  surprising  condition 
was  revealed,  the  inferior  mesenteric  vein  was  very  much  en- 
larged and  its  walls  thickened.  All  of  its  branches  as  far  as 
they  could  be  inspected  were  uniformly  in  the  same  strikingly 
swollen  shape.  Although  I  then  realized  that  a  colostomy 
would  do  little  good  the  gut  was  fastened  to  the  abdominal 
walls.  After  thinking  the  case  over  for  a  couple  of  days,  I 
loosened  the  unopened  gut  and  returned  it  into  the  abdomen. 

Two  months'  further  trial  with  local,  dietetic  and  medicinal 
measiures,  there  being  no  improvement,  I  opened  the  abdomen 
to  determine  whether  or  no  there  could  be  discovered  in  the 
pancreas  or  elsewhere  along  the  route  of  the  inferior  mesenteric 
vein,  an  enlargement  or  interference  by  pressure  on  the  vein 
near  its  entrance  into  the  splenic  vein.  Nothing  strikingly 
imusual  was  discovered  about  the  pancreas  except  that  it  was 
thicker  than  normal  and  not  quite  so  fixed.  However,  a  con- 
siderably dilated  stomach  was  found,  and  thinking  this  might, 
by  dragging,  possibly  produce  some  interference  or  kinking  in 
the  circulation  of  the  veins,  a  gastroplication  was  carried  out 
after  the  manner  of  Moynihan.  A  Morrison  operation  was 
also  done  with  the  hope  of  relieving  the  portal  system,  and  in 
this  way  lessening  the  congestion  in  the  inferior  mesenteric 
vein.  My  patient  was  much  improved  by  these  procedures;  he 
gained  in  weight  and  his  symptoms  were  better,  but  he  was 
still  an  invalid.  Two  months  later  I  established  an  artificial 
valvular  fistula  in  the  cecimi  for  the  purpose  of  complete, 
direct  irrigation  of  the  entire  large  bowel.  Great  improvement 
resulted  from  this  last  practice,  the  patient  gaining  20  poimds 
during  the  next  two  months.  There  still  was  at  that  time 
some  slight  mucous  discharge.  I  sent  the  man  home,  his  many 
months'  care  at  my  hands  having  ended  in  a  remarkably  im- 
proved state.  He  was  instructed  to  keep  up  the  daily  local 
treatment.  A  recent  letter  tells  that  he  has  allowed  the 
fistula  to  close  and  that  he  is  beginning  to  relapse.  1  have 
never  seen  such  a  uniform  chronic  enlargement  of  veins. 
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When  we  recall  the  fact  that  the  inferior  mesenteric 
vein  passes  under  the  pancreas  on  its  way  to  empty  into 
the  splenic  vein,  and  the  many  pathologic,  as  well  as 
congenital,  alterations  that  may  be  found  in  the  pan- 
creas, possibly  the  observations  made  at  the  time  of 
operation  would  be  suflScient  to  account  for  the  varix. 
From  this  point  of  view,  reasoning  from  everyday  ex- 
perience in  varicose  ulcers  of  the  lower  extremities,  the 
ulcerated  bowel  must  be  looked  on  as  secondary  to  the 
varix  of  the  inferior  mesenteric  vein.  From  the  point 
of  view,  however,  of  the  fact  that  veins  carrying  blood 
from  chronically  inflamed  areas  sometimes  participate 
in  the  changes  incident  to  the  inflammatory  process,  we 
might  reasonably  conclude  that  the  varix  was  in  part  the 
result  of  the  long-continued  prolapsus  of  the  rectum,  and 
the  accompanying  ulcerations  of  both  the  rectum  and 
sigmoid,  and  probably  of  the  descending  colon  also.  All 
other  veins  in  the  abdomen  were  apparently  normal.  The 
only  organs  whose  size  and  position  were  found  abnormal 
were  the  stomach  and  pancreas. 

During  the  past  year  I  have  had  a  case  of  chronic 
ulcerative  colitis,  which  I  have  cured  by  means  of  an  arti- 
ficial valvular  fistula  in  the  cecum.  In  both  cases  I 
established  an  opening  for  a  30  F.  catheter,  in  order  that 
I  might  employ  a  reasonably  good-sized  flushing  stream. 
The  use  of  the  open  appendix  as  a  channel  for  irrigation 
seems  to  me  like  using  a  toy  pistol  when  an  eflScient  fire- 
arm is  essential.  It  is  an  unusually  large  appendix  that 
can  carry  an  8  F.  or  10  F.  catheter,  both  too  small  for 
other  than  dribbling  irrigation.  I  must  acknowledge 
that  some  distinguished  authorities  have  found  this,  the 
appendix  channel,  useful.  In  my  cases  I  believe  I  did 
better  by  my  patients  in  removing  the  appendix  from 
each. 

DISCUSSION. 

Dr.  F.  D.  Smythe,  Memphis,  Tenn.— The  custom  has  been 
recently  adopted  at  the  hospital  where  I  am  attending  surgeon 
to  refer  the  cases  of  chronic  colitis  entering  the  service  promptly 
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to  the  surgeon  for  opermtion  and  trcatmoit  for  the  reaeoa  that 
medical  treatment  heretofore  has  proven  unsatisfactory.  It 
was  formerly  our  custom  to  resort  to  dilatation  of  the  sphincter 
and  irrigation  of  the  colon  followed  by  application  of  silrer 
nitrate.  Improvement  usually  followed  svch  a  course,  but  the 
patient  soon  relapsed,  necessitating  a  repetition  of  the  treat- 
ment, the  patient  almost  always  finally  dying  or  drifting  to 
another  physician  to  undergo  a  similar  treatment,  with  no 
better  result. 

Dr.  Goltman,  Memphis,  at  a  meeting  some  months  ago,  de- 
tailed a  course  of  treatment  that  he  used  for  acute  dysentery, 
the  main  feature  of  which  was  the  dilatation  of  the  sphincter 
under  anesthesia,  which  treatment  he  asserts  is  sufficient  in 
his  hands.    I  have  never  employed  this  method. 

The  plan  adopted  by  Dr.  Summers  in  the  treatment  of  his 
case  is  the  same  that  X  have  employed  for  some  time  and  with 
very  gratifying  results.  I  always  make  a  good  opening  in  order 
to  introduce  with  ease  a  large  tube  for  irrigation,  paying  no 
attention  whatever  to  the  appendix  unless  it  is  to  effect  its 
removal  if  time  is  not  too  much  of  a  consideration.  Such  cases 
should  be  treated  on  surgical  principles,  thoroughly  cleansed, 
rest  of  the  part  and  attention  to  the  diet.  By  such  a  course 
we  have  accomplished  far  more  than  was  possible  by  medical 
treatment  alone. 

Dr.  Samuel  E.  Milliken,  Dallas,  Texas. — Ulcerative  colitis 
is  one  of  our  prevalent  maladies.  When  Dr.  Weir,  New  York, 
suggested  last  year  at  the  session  of  the  American  Medical 
Association  the  use  of  the  superfluous  appendix  as  a  means 
through  which  to  reach  the  lower  bowel,  I  was  in  hopes  that  I 
would  have  an  opportunity  of  applying  this  method  of  treat- 
ment to  some  of  our  cases  of  ulcerative  colitis,  but  up  to  the 
present  time  I  have  had  no  such  opportimity.  I  have  resorted 
to  the  various  medicaments  through  the  rectum  and  with 
varied  and  unsatisfactory  results.  I  am  glad  to  hear  that 
there  are  better  methods  than  those  suggested  by  Dr.  Weir. 
The  methods  suggested*  by  Dr.  Summers  and  the  last  speaker, 
i.  e.,  the  establishment  of  a  fistula  in  the  anterior  wall  of  the 
cecvmi  will  possibly  give  more  direct  connection  than  the  simple 
appendiceal  method.  I  regret  that  an  opportunity  has  not  been 
afforded  me  to  follow  the  suggestion,  but  it  seems  to  me  that 
this  is  a  logical  means  of  remedying  what  is  with  us  a  rather 
prevalent  condition.  Like  the  last  8]>eaker,  I  know  nothing 
of  the  pathology  which  has  led  up  to  this  condition. 

Dr.  John  £.  Summers,  Jr.,  Omaha — I  hoped  that  some  one 
would  say  something  about  the  anomalies  of  the  pancreas  or 
its  changes  in  position.  As  the  inferior  mesenteric  vein  runs 
under  the  pancreas  to  empty  into  the  splenic  vein,  which  lies 
in  a  groove  in  the  under  surface  of  the  pancreas,  an  obstruc- 
tion in  the  return  flow  in  the  inferior  mesenteric  vein  can  be 
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well  imagined^  provided  there  be  an  abnonnality  in  the  pan- 
creas. I  do  not  know  what  it  was,  but  it  seemed  to  me  that, 
in  this  particular  case,  there  was  something  unusual  developed 
in  the  posterior  area  of  the  pancreas,  and  that  this  caused  eon* 
tiauoiis  interferenoe  with  the  current  in  the  inferior  mesentene 
vein  with  the  resultant  varicosity.  I  merely  mentioned  the 
vermiform  appendix  as  a  route  for  the  irrigation  of  the  colon,  as 
I  had  been  impressed  that  Dr.  Weir  had  advocated  it  as  a  kind 
of  surgical  joke.  In  the  discussions  of  the  surgical  section  of 
the  New  York  Academy  of  Medicine,  it  will  be  noted  that  one 
or  two  sturgeons  have  advocated  this  appendix  route  and  have 
reported  satisfactory  results.  One  of  these  gentlemen  stated 
that  by  dilatation  one  could  succeed  in  getting  the  appendix 
to  carry  a  No.  10  F.  catheter.  Sveiyone  knows  that  such  a 
caliber  is  too  small  for  flushing  purposes.  When  you  want  to 
flush  out  a  cavity  you  must  have  a  current  and,  therefore,  I 
think  a  30  F.  catheter  or  40  F.  catheter  none  too  large.  You 
can  remove  the  catheter,  mtroducing  it  only  when  the  bowel  is 
to  be  irrigated.  If  the  operation  has  been  well  done  there 
will  be  no  leakage. 
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THE  VALUE  OP  ENTEEOSTOMY  IN  SELECTED 
CASES  OP  PEBITONITIS. 


F.  B.  LUND,  M  J). 

BOSTON. 


Among  the  many  serious  aspects  in  which  that  protean 
disease,  appendicitis,  is  presented  to  the  snrgeon,  there 
is  none  more  alarming  than  the  types  in  which  diffuse 
peritonitis  is  attended  wilh  intestinal  paralysis  and  dis- 
tention of  the  abdomen.  Here  we  have  in  addition  to 
the  already  severe  septicemia  due  to  absorption  from  the 
peritoneum,  a  toxemia  from  absorption  of  the  poisonous 
products  of  stagnating  feces  in  the  intestine,  and  the 
great  depression  produced  by  gaseous  distention  of  the 
bowel.  The  mechanical  interference  with  the  descent 
of  the  diaphragm  renders  respiration  feeble  and  shallow, 
interferes  with  the  aeration  of  the  blood,  and  adds  the 
grave  complication  of  asphyxia  to  tax  the  failing 
strength  of  a  patient  already  almost  exhausted.  It  is 
hard  to  conceive  of  a  more  certainly  fatal  form  of  assault 
on  the  organism. 

We  all,  as  surgeons,  are  familiar  with  the  insidious 
and  dangerous  character  of  those  cases  of  appendicitis 
which  are  so  often  sent  to  our  hospitals  with  a  diagnosis 
of  "intestinal  obstruction" — cases  in  which  with  a  nor- 
mal or  slightly  elevated  temperature  and  local  signs  per- 
haps indefinite,  the  great  distention  of  the  abdomen,  the 
bright  eyes,  blue  lips,  and  dry  tongue  tell  the  story  of  a 
diffuse  peritonitis  with  intestinal  paralysis,  and  warn  us 
of  the  gravity  of  the  case  with  which  we  have  to  deal 

It  is  in  cases  of  this  sort  that  we  find  the  greatest  diffi- 
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culties  in  the  operation,  and  must  look  most  sharply  for 
complications  in  the  after-care,  and  it  is  to  the  treatment 
of  cases  of  this  type  that  I  would  briefly  invite  your  at- 
tention. So  dangerous  seems  to  me  this  type  of  the  dis- 
ease that  I  can  truly  say  that  I  would  rather  meet  a  case 
of  diffuse  peritonitis  involving  the  whole  abdominal  cav- 
ity without  paralytic  distention  of  the  bowel,  than  a  more 
localized  and  dry  form  of  the  disease  in  which  this  com- 
plication is  present. 

A  brief  consideration  of  the  nature  and  causation  of 
this  distention  which  we  call  paralytic  is  necessary  to 
our  further  argument.  This  distention  is  a  complex  phe- 
nomenon in  which  several  causes  may  reasonably  play 
a  part.  In  its  production  may  be  concerned:  First, 
obstruction  of  the  bowel  by  angulation,  due  to  fresh 
fibrinous  adhesions,  and  the  prevention  of  peristalsis  by 
these  same  adhesions  when  they  involve  an  extended  area 
of  the  bowel.  Adhesions  of  this  type  are  found  early  in 
the  dry  type  of  diffuse  peritonitis. 

A  second  causative  factor  may  be  the  laming  of  the 
smooth  muscular  fibers  by  the  infiltration  of  the  intes- 
tinal wall  with  inflammatory  products.  In  the  early 
stages  of  appendicitis  it  is  well  recognized  that  the  infil- 
tration of  the  intestine  in  the  region  of  the  ileocecal 
valve  may  temporarily  paralyze  a  local  section  of  the 
bowel,  and  result  in  vomiting  and  distention  which 
passes  off  as  the  disease  subsides  or  is  operated  on. 

A  third  causative  factor  may  be  the  paresis  of  the  mus- 
culo-nervous  peristaltic  apparatus  by  the  effect  of  toxins 
absorbed  by  the  central  nervous  system.  The  paresis  re- 
sulting from  this  last  cause  may,  for  the  purposes  of  our 
argument,  be  disregarded,  as  it  will  occur  only  in  the 
latest  stages  of  septicemia,  and  after  our  patient  is  re- 
duced to  the  deepest  stages  of  exhaustion  by  the  absorp- 
tion of  toxic  products. 

In  the  cases  in  which  distention  comes  on  early  in  an 
attack,  before  the  patient  is  profoundly  septic,  or  soon 
after  an  operation,  it  is  undoubtedly  due  to  one  of  tiie 
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first  two  causes^  namely^  adhesions  from  fresh  fibrinous 
exudate^  or  paralysis  of  the  mnsculo-neryons  apparatus 
of  peristalsis  by  the  presence  of  exudate  in  the  intestinal 
wall.  Of  these  two  causes,  the  first  is  probably  the  more 
important. 

When  we  consider  the  complexity  in  the  shape  and 
position  of  the  intestine,  and  the  importance  of  free 
mobility  both  to  the  production  of  peristalsis  and  the 
prevention  of  obstruction,  it  seems  remarkable  that  pare- 
sis and  obstruction  are  not  universal  accompaniments  of 
peritonitis.  It  is  obvious  that  a  central  peritonitis,  such 
as  arises  when  the  appendix  or  other  infecting  organ  is 
centrally  situated,  among  the  freely  movable  coils  of 
small  intestine  will  be  more  apt  to  cause  intestinal  pare- 
sis than  a  peripheral  process  situated,  for  instance,  on 
the  outer  side  of  the  fixed  ascending  colon,  and  between 
the  latter  and  the  abdominal  wall. 

The  greater  comparative  fixation  and  the  greater  cali- 
ber of  the  large  intestine  render  it  less  liable  to  kinking 
from  fresh  fibrinous  adhesions  than  the  small  intestine. 

Distention  due  to  the  first  cause,  angulation  or  com- 
pression by  adhesions,  is  more  properly  termed  obstruc- 
tion than  paresis.  Kinking  many  follow  a  local  process, 
an  adhesion  at  a  single  point,  and  result  in  distention 
of  the  entire  intestine  above  that  point.  Multiple  and 
extensive  adhesions  to  other  viscera  and  the  abdominal 
wall  may  result  in  multiple  angulations,  and  at  the  same 
time  hamper  the  intestinal  muscles,  and  these  two  proc- 
esses may  be  associated  in  a  greater  or  less  d^ee  with 
actual  laming  of  the  muscle  itself  by  infiltration  about 
and  between  the  fibers.  The  exact  part  played  by  either 
process  does  not  interest  us,  as  the  result  is  the  same  and 
the  treatment  indicated  is  the  same,  namely,  to  furnish 
a  safe  and  easy  exit  to  the  contents  of  the  over-distended 
bowel  in  order  to  allow  it  to  collapse  and  recover  its 
muscular  tone. 

In  the  milder  cases  it  may  be  sufiBcient  to  stimulate 
peristalsis  by  irritating  enemata  of  turpentine,  glycerin 
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and  EpBom  ealts^  and  remove  by  the  use  of  the  rectal 
tube  the  obstruction  from  the  contraction  of  the  sphinc- 
ter. These  methods  shoxQd  be  and  are^  of  course^  always 
tried  before  resorting  to  enterostomy.  Enterostomy  is  a 
serious  procedure ;  it  subjects  the  patient  certainly  to  the 
annoyance  and  discomfort  of  a  fecal  fistula,  and  gen- 
erally to  the  danger  of  a  secondary  operation  for  the 
closure  of  the  opening.  The  operation  is>  however,  a 
simple  (me;  it  may  be  performed  under  local  anesthesia, 
and  the  secondary  operation  is  generally  also  simple  and 
safe.  It  is  proposed  only  in  cases  practically  moribund 
from  septicemia,  asphyxia,  from  pressure  upon  the  dia- 
phragm, and  often  continually  vomiting  feces.  The  res- 
cue of  a  few  of  these  patients  who,  if  let  alone,  are  face  to 
face  with  certain  death,  is  certainly  an  adequate  recom- 
pense for  the  slight  inconvenience  of  the  operation  and 
the  fecal  fistula.  In  these  cases,  then,  after  other  means 
have  failed,  the  operation,  it  seems  to  the  writer,  is  dis- 
tinctly indicated,  and  in  his  experience  and  that  of  his 
colleagues  it  has  been  the  means  of  saving  valuable  lives. 

Local  anesthesia  avoids  the  special  danger  of  a  general 
anesthetic  in  these  cases,  namely,  depression  and  inhala- 
tion of  vomitus. 

A  word  as  to  the  time  for  the  operation.  Certain  sur- 
geons, among  them  Dr.  Mixter  of  Boston,  advocate  in 
cases  of  difihise  peritonitis  with  distention,  the  establish- 
ment of  an  outlet  for  gas  and  feces  at  the  primary  opera- 
tion by  the  simple  procedure  of  incising  the  cecum  and 
tying  in  a  glass  tube.  This  tube  may  be  removed  in  four 
or  five  days,  after  distention  has  been  relieved  and  ad- 
hesions formed  about  the  wound,  and  it  is  said  that  the 
fecal  fistula  rarely  remains  for  so  long  a  time  as  to  re- 
quire an  operation. 

The  writer,  however,  has  felt  that  a  fecal  fistula  should 
not  be  established  except  as  a  last  resort.  He  has  had 
such  good  results  from  the  free  incision  of  the  intestine 
and  suture  of  the  woimd  after  emptying  the  bowel,  and 
perhaps  injecting  a  saturated  solution  of  Epsom  salts 
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at  the  time^  that  he  has  deemed  it  wiser  to  limit  the  pri- 
mary interference  to  the  above-mentioned  procedure, 
associated,  of  course,  with  drainage  of  the  abdomen  and 
the  usual  procedures  for  the  treatment  of  the  peritonitis. 
Enterostomy  should,  in  his  opinion,  be  reserved  for 
those  cases  in  which,  after  the  primary  operation,  ene- 
mata  have  failed  to  move  the  bowels,  and  the  patient's 
life  is  endangered  by  distention.  Thus  the  patient  is 
not  subjected  to  the  annoyance  of  a  fecal  fistula  till  other 
means  have  been  tried,  and  both  patient  and  operator  are 
satisfied  of  its  necessity. 

This  reasoning  does  not  apply,  however,  to  cases  in 
which  the  operation  is  done  on  patients  living  at  a  dis- 
tance who  can  not  be  under  the  surgeon's  immediate  per- 
sonal care.  Under  these  circumstances  the  writer  be- 
lieves it  wiser  to  open  the  bowel  at  the  primary  operation 
rather  than  run  the  risk  of  the  patient's  dying  from  par- 
alytic distention  before  he  can  reach  him  for  the  sec- 
ondary procedure. 

In  a  case  of  general  peritonitis  with  distention  oper- 
ated on  this  winter  in  the  country,  the  writer  did  not 
open  the  bowel  at  the  primary  operation  and  returned  to 
the  city.  The  attending  physician  was  kept  away  during 
the  night  following  the  operation  by  an  obstetric  case, 
and  could  not  open  the  bowel,  and  the  patient  died  of 
extreme  paralytic  distention  early  in  the  morning  of  the 
day  following  the  operation. 

Under  such  circumstances,  immediate  ileostomy  or 
cecostomy  would  be  distinctly  advisable. 

Instead  of  opening  the  cecum  the  writer  has  opened 
the  small  intestine,  for  the  following  reasons : 

1.  The  fibrinous  adhesions  which  cause  the  obstruction 
are  probably  located  in  the  region  of  the  ileocecal  valve, 
and  affect  the  small  intestine  above  that  valve.  It  is 
manifestly  important  to  open  the  bowel  above  the  point 
of  obstruction,  therefore  a  coil  of  small  intestine  which 
by  distention  shows  that  it  is  above  the  main  point  of  ob- 
struction is  chosen. 
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2.  The  diflBctilty  of  the  operation  for  resec- 
tion and  dosnre  of  a  fecal  fistula  in  the  small 
intestine  has^  in  the  writer's  hands^  been  con- 
siderably less  than  a  similar  operation  on  the 
cecum^  because  the  small  intestine  can  be  brought  out- 
side the  abdomen  and  operated  on  eztraperitoneally^ 
which  is  not  always  the  case  with  the  cecum.  Lennander^ 
who  advocates  opening  the  cecnm  at  the  primary  opera- 
tion or  arranging  gauze  packing  so  as  to  have  a  surface 
of  it  exposed  in  the  womid  for  subsequent  incision^  re- 
gards the  opening  of  the  small  intestine  as  hazardous^ 
owing  to  the  uncertainty  as  to  the  distance  of  the  point 
opened  from  the  cecum.  He  has  found  in  his  experience 
that  the  coils  of  small  intestine  below  the  fistula  become 
united  by  adhesions  into  a  complex  and  undecipherable 
mass^  and  that  if  the  patients  livedo  an  ileocolostomy 
was  necessary  in  order  to  cure  the  fecal  fistula.  The 
writer  has  not  had  this  experience^  although^  as  will  be 
seen  in  the  report  of  Case  3,  an  intestinal  resection  was 
necessary  for  chronic  obstruction  following  enterostomy 
and  closure  of  the  fistula.  This  operation,  however,  was 
necessitated  by  adhesions  above  the  ileocecal  valve,  so 
that  it  is  difficxQt  to  see  how  opening  the  cecum  would 
have  relieved  the  obstruction  in  the  first  place,  or  how 
the  fact  that  the  ileum  was  opened  had  anything  to  do 
with  their  causation. 

The  advantages,  then,  of  this  method  of  ileostomy  over 
cecostomy  are  that  the  intestine  is  certainly  opened 
above  the  obstruction  in  case  it  is  a  kink  in  the  cecal 
r^on,  and  the  comparative  simplicity  of  the  operation 
for  closure  of  the  fistula.  The  bowel  below  the  opening 
in  the  writer's  cases  never  became  so  empty  as  to  be  ad- 
herent in  a  tangled  mass,  as  shown  by  the  fact  that  con- 
tents constantly  passed  through  them,  as  shown  by  the 
abundant  bowel  movements.  It  is  certainly  a  fair  ques- 
tion whether  the  same  result  would  not  have  happened 
had  the  cecum  been  opened  instead  of  the  ileum. 

For  the  cecal  operation  the  advantage  is  claimed  that 
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enemata,  cathartto  und  nutritiin^^  may  be  administered 
at  onoe  through  the  ttibe.  The  same  treatment  may  be 
administered  through  a  fiittila  into  the  small  intestine^ 
The  primary  pointy  it  seems  to  the  writer^  is  to  get  the 
intestine  opened  above  the  kinked  or  paralysed  portion, 
and  enable  the  orer-tftretohed  mnscles  to  get  rid  of  tbefar 
stagnating  contents  and  recoter  their  tone* 

A  word  as  to  the  technic :  Local  anesthesia  with  co* 
cain  solution  (0.1  per  cent.)  should  always  be  employed^ 
owing  to  the  danger  of  inhalation  of  fecal  vomitus.  The 
patient  need  not  necessarily  be  removed  from  bed,  but 
it  is  better  to  place  an  operating  table  in  the  room  beside 
the  bed,  and  gently  lift  the  patient  onto  it.  After  cocain- 
izing the  skin  and  subcutaneous  tissue,  an  incision  one 
inch  long  is  made  in  the  median  line  below  the  umbili- 
cus. The  aponeurosis  is  then  quickly  infiltrated  and 
the  abdomen  opened.  The  nearest  distended  coil  of  small 
intestine  is  sutured  to  the  aponeurosis  around  the  open- 
ing by  a  continuous  suture  of  Pagenstecher  thread, 
opened,  and  a  large  catheter  or  glass  tube  inserted  a  short 
distance  into  the  afferent  coil  so  as  to  prevent  valve  for- 
mation at  the  opening.  An  escape  of  a  moderate  amount 
of  gas  and  perhaps  feces  takes  place  at  once,  and  the 
patient  generally  expresses  relief  even  for  the  slight 
diminution  of  distention  which  is  at  once  evident.  The 
operator  need  not  be  disappointed  that  the  immediate 
amount  of  feces  passed  is  small.  A  large  gauze  dressing 
is  applied  over  the  wound,  which  is  kept  separate  from  the 
other  laparotomy  dressing  by  a  partition  of  rubber  tissue 
stuck  down  to  the  abdominal  wall  with  a  strip  of  ad- 
hesive plaster. 

In  the  course  of  a  few  hours,  as  the  over-stretched  in- 
testinal muscles  regain  their  tone,  there  follows  a  copious 
discharge  from  the  opening,  and  generally  the  relief  of 
tension  allows  the  bowel  below  the  opening  to  begin  to 
act,  so  that  enemata  are  successful  in  obtaining  move- 
ments from  the  rectum.  The  pulse  begins  to  fall  within 
six  to  eight  hours  in  successful  cases. 
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Tfa6  operaiioii  for  domre  of  Umb  fecal  fistula  may  be 
done  at  any  time  after  the  patient  haa  reootered  hia 
strength  80  as  to  be  in  good  condition  for  it  Theteehnio 
la  simple,  and,  as  employed  by  the  writer  and  hie  ool- 
leagnes,  is  as  follows:  The  opening  is  first  closed  by 
coarse  silk  sutures  passed  through  its  border  in  the  aln 
dominal  wall.  Then  the  opening  is  circumscribed  by  an 
incision  through  the  skin  and  muscle  dose  to  the  border, 
the  abdomen  opened,  and  the  adhesions  freed  around  the 
loop  of  the  boweL  This  is  now  drawn  out  of  the  abdo- 
men and  the  margin  of  the  opening  with  adherent  skin, 
etc,  excised  till  healthy  bowel  is  reached.  Then  the 
opening  in  the  bowel  is  sutured  in  a  direction  transverse 
to  its  axis  (so  as  not  to  narrow  the  lumen)  with  through- 
and-through  sutures  of  catgut.  This  line  of  suture  is 
infolded  by  a  continuous  Gushing  right-angled  suture 
of  Pagenstecher  linen  thread.  The  coil  after  being  thor- 
oughly cleansed  with  salt  solution  is  then  dropped  back 
into  the  abdomen,  and  the  wound  in  the  abdominal  wall 
closed  with  through-and-through  sutures  of  silkworm 
gut  around  a  small  gauze  drain  passed  down  to  the 
suture  line. 

In  case  the  obstruction  instead  of  being  only  tempo- 
rary, has  remained  permanent,  owing  to  persistence  of 
the  adhesions,  further  operative  procedures,  even  per- 
haps resection  of  the  intestine,  may  be  necessary  for  its 
relief,  as  in  Case  3. 

A  comparison  of  the  value  of  the  writer^s  method  with 
primary  cecostomy  is  diflSeult  owing  to  the  rarity  of  re- 
ported cases.  He  awaits  the  reports  of  cases  in  which 
that  procedure  has  been  adopted  in  order  to  estimate  its 
immediate  efficacy  and  favorable  after-results,  which, 
according  to  the  verbal  report  of  surgeons  connected  with 
the  Massachusetts  (Jeneral  Hospital,  have  followed  that 
procedure. 

Statistical  comparison  with  secondary  cecostomy  is 
also  impossible  on  account  of  the  rarity  of  reports  of 
cases.    In  certain  cases,  cecostomy  has  resxQted  in  saving 
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the  life  of  a  desperately  sick  patient/  and  in  these  eases 
there  can  be  no  doubt  that  ihe  distention  was  paralytic, 
or  the  obstruction,  if  present,  concerned  the  sigmoid. 

Cases  1  and  3  of  this  paper,  however,  may  be  pointed 
out  as  cases  which  would  probably  not  have  been  helped 
by  this  method. 

The  writer  has  the  privilege,  through  the  courtesy  of 
Dr.  John  C.  Munro  and  Dr.  (Jeorge  H.  Monks,  in  whose 
service  they  occurred,  of  reporting  three  cases  of  enteros- 
tomy for  intestinal  paralysis  following  operations  for 
appendicitis,  and  is  able  also  to  report  one  case  in  which 
the  same  operation  was  done  for  peritonitis  following  a 
stab  wound  in  the  intestine.  Dr.  John  T.  Bottomley  has 
also,  April  24,  just  performed  the  operation  in  a  case 
seen  in  consultation  by  Dr.  Munro  and  the  writer,  in  a 
patient  dying  from  distention  forty-eight  hours  after  an 
operation  for  acute  appendicitis.  The  patient  was  tem- 
porarily relieved,  but  died  on  the  sixtii  day  after  the 
operation  of  septicemia.  The  report  of  the  case  is  kindly 
furnished  by  Dr.  Bottomley. 

In  addition  to  these  cases  reported  in  full,  the  writer 
has  done  the  operation  in  one  other  case  of  peritonitis 
due  to  the  perforation  of  the  vaginal  vault  by  a  splinter 
of  wood;  in  this  case  the  relief  of  the  distention  was  not 
sufiScient  to  enable  the  patient  to  overcome  the  advanced 
septicemia  from  which  she  was  suffering,  and  she  died. 

He  has  twice  opened  the  presenting  intestine  adherent 
in  the  bottom  of  a  wound  of  operation  for  general  peri- 
tonitis following  appendicitis  without  avail,  the  patients 
being  already  septicemic. 

The  operation  has  also  been  performed  twice  by  col- 
leagues at  the  writer's  suggestion  in  cases  of  distention 
in  advanced  peritonitis,  in  both  cases  proving  unavail- 
ing. 

The  writer  does  not  advocate  the  procedure  with  any 
hope  that  it  will  prove  uniformly  successful,  beeanse 
many  patients  who  may  seem  suitable  for  it  will  be  found 

1.  Madden:  Lancet  London,  1902,  1538-34. 
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to  be  suffering  from  septicemia  so  severe  that  they  can 
not  recover  strength  after  relief  is  afforded  to  the  dis- 
tended bowel.  He  does  not  advocate  it  either  in  all  cases 
of  general  peritonitis  which  are  progressing  to  a  fatal 
termination  after  an  imavailing  laparotomy.  But  he 
does  feel  that  there  is  a  class  of  cases  in  which  the  ob- 
struction or  paralysis  kills  the  patient  rather  than  the 
septicemia^  and  that  of  these  cases  a  certain  number  can 
be  saved. 

REPOBTS  OF  CASES. 

Case  1  may  be  Bummarized  as  follows:  Operation  on  the 
fourth  day  of  a  subacute  attack  of  appendicitis.  Appendix 
acQierent  at  tip  to  rectiun  in  median  line.  Secondary  enteros- 
tomy imder  ether  for  distention  and  intestinal  paralysis  48 
hours  after  the  primary  operation.  Recovery.  Operation  for 
closure  of  fecal  fistula  after  six  weeks.  Recovery.  Good  health 
two  years  after  operation. 

History, — C.  P.  B.,  21  years  old,  single,  a  bank  clerk,  was 
admitted  to  the  City  Hospital  as  a  private  patient  of  Dr.  J.  C. 
Mimro  March  20,  1901.  The  patient  had  had  a  similar  attack 
two  weeks  ago.  Was  seized  the  day  before  entrance  with  grip- 
ing pains  in  the  abdomen,  which  gradually  grew  worse.  Vom- 
ited twice  last  night.  Pain  is  not  continuous,  but  at  times  is 
very  severe.  Feeling  as  if  of  pressing  down  on  rectum.  Ab- 
domen distended,  everywhere  tympanitic.  No  tenderness  or 
spasm.    Temperature  98.    Pulse  80. 

Operation, — ^March  23.  Ether.  Median  incision.  Appendix 
three  inches  long,  inside  and  behind  cecum,  base  adherent  to 
iliac  vessels,  coiled  spirally  on  itself  and  with  tip  boimd  in 
adhesions  deep  in  Douglas'  pouch  Ligated  close  to  base  with 
catgut.  Stump  cauterized  with  carbolic  acid.  Adhesions  in 
pelvis  broken  up  to  free  adherent  loops,  and  cavity  drained 
with  iodoform  gauze  and  glass  tube.  Appendix  showed  gan- 
grenous inner  coat,  nearly  perforated  one-half  inch  from  tip  at 
site  of  old  stricture. 

March  25. — ^No  movement  of  bowels  since  operation.  Glass 
tube  removed  yesterday.  Slight  discharge.  Wicks  removed 
to-day.  Cavity  well  walled  off.  Abdomen  distended  and  tym- 
panitic. Pulse  140.  Ether.  Incision  in  left  iliac  region.  A 
smaU  quantity  of  viscid  fluid.  No  adhesions.  Marked  disten- 
tion of  bowels.  A  loop  of  gut  brought  to  wound  and  roughly 
sutured  to  the  transversalis  fascia,  and  opened,  but  only  a 
small  amount  of  gas  or  fecal  fluid  escaped  on  account  of  the 
distention.  Another  loop  adjacent  was  sutured  and  opened  in 
same  way,  but  evacuations  of  gas  were  unsatisfactory.  Both 
loops  were  apparently  small  gut,  but  later  it  was  shown  that 
one  was  probably  sigmoid.    The  original  wound  was  explored 
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and  found  clean  and  walled  off.  On  breaking  up  adhesions  and 
freeing  a  loop  probably  of  small  gut  that  was  adherent  deep 
in  the  pelvis  and  at  a  sharp  angle,  there  was  an  immediate 
gurgle  as  of  pent-up  gas.  The  original  wound  was  drained 
with  iodoform  gauze  around  a  glass  tube  and  separate  dress- 
ings applied  to  each  wound.  Patient  in  very  poor  condi- 
tion, almost  constant  regurgitation,  poor  rapid  pulse,  cyanosis, 
etc. 

March  26.-— Pulse  12(K  At  10  p.  m.  basin  full  of  feces  drawn 
by  a  catheter  through  artificial  anus. 

March  27. — Pulse  still  lower.  Bowels  kept  flat  by  passing 
catheter  into  artificial  anus.  Feeding  by  mouth  resumed,  as 
nutrients  came  out  through  artificial  anus.  Progress  good. 
Profuse  discharge  through  artificial  anus. 

On  April  25,  four  weeks  later,  the  writer  closed  the  artificial 
anus  as  follows:  Incision  was  made  into  the  abdomen  just 
clear  of  the  adherent  loops  which  were  dissected  free  from  the 
abdominal  wall  and  separated  from  each  other.  The  granulat- 
ing edges  of  the  bowel  were  excised,  the  openings  in  each  loop 
of  bowel  closed  in  a  direction  transverse  to  the  lumen  of  the  gut 
by  three  rows  of  Gushing  continuous  fine  silk  sutures,  and  re- 
turned to  the  abdominal  cavity  after  thorough  washing.  No 
shock  from  operation.    Good  ether  recovery. 

The  patient  made  an  ezcell^dt  recovery  from  this  operation, 
leaving  the  hospital.  May  18,  and  is  now,  two  and  one-half  years 
later,  in   excellent  health. 

Case  2. — Summary:  Operation  for  acute  appendicitis  24 
hours  after  beginning  of  attack.  Secondary  enterostomy  for 
intestinal  paralysis  48  hours  later  under  local  anesthesia. 
Recovery.  Closure  of  enterostomy  four  weeks  later.  Recov- 
ery.   G^ood  health  one  and  one-half  years  later. 

History. — W.  B.,  23  years  old,  salesman,  was  admitted  to 
Dr.  Mimro's  service  at  the  Boston  City  Hospital  on  Nov.  21, 
1901,  24  hours  after  the  beginning  of  an  attack  of  acute  ap- 
pendicitis. The  abdomen  was  moderately  distended  and 
generally  tender,  the  tenderness  and  rigidity  being  most 
marked  in  the  region  of  the  appendix.  Temperature  100.2. 
Pulse  108. 

Operation, — ^Dr.  Munro  operated  on  day  of  entrance  by  a 
muscle-splitting  incision  in  the  right  iliac  region.  Abdomen 
full  of  serum  and  sero-purulent  fluid,  the  purulent  portion  com- 
ing from  the  pelvis.  A  long,  acutely  inflamed  appendix 
gangrenous  in  inner  portion  and  hanging  over  brim  of  pelvis, 
was  ligated  with  catgut  and  removed.  As  the  general  cavity 
was  full  of  infected  serum  it  was  irrigated  out  with  many 
quarts  of  salt  solution  and  drained  with  a  glass  tube  and 
iodoform  gauze. 

The  following  day  he  passed  a  little  gas,  but  the  pulse  re- 
mained at  120  and  the  abdomen  began  to  distend.    The  drain- 
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age  wicks  were  started.  The  pulse  fell  to  00.  The  next  day 
in  the  morning  the  bowels  moved,  but  without  relief  of  the 
distention,  whieh  increased  during  the  day,  and  the  patient 
was  given  several  high  wiemata  of  turpoitine  without  result. 
The  pulse  rose  to  142  and  was  of  poor  quality.  The  patient 
was  nauseated  and  weak. 

The  writer,  in  Dr.  Munro's  absence,  saw  him  at  0  p.  m., 
and  in  view  of  the  increasing  distention  and  rising  pulse  de- 
cided to  perform  enterostomy.  Owing  to  the  patient's  poor 
condition  and  the  danger  of  fecal  vomiting  under  a  general 
anesthetic,  local  anesthesia  with  0.2  per  cent,  cocain  solution 
was  employed.  An  incision  ly^  inchest  long  was  made 
in  the  median  line  of  the  abdomen  below  the  umbilicus, 
and  the  small  intestine  beneath  was  found  injected  and  dis- 
tended. A  loop  was  sutured  to  the  transversalis  fascia  by  a 
continuous  suture  of  Pagenstecher  thread  and  opened,  allowing 
escape  of  considerable  gas  and  resulting  in  marked  decrease 
of  the  distention.  No  shock  attended  the  operation.  Separate 
dressings  were  applied  to  the  wound. 

The  following  day  the  pulse  fell  to  112  and  the  distention 
was  reduced  by  the  passage  of  oonsiderable  gas  through  the 
artificial  anus.  Feces  were  soon  passed  by  the  rectum,  but 
there  was  still  abundant  discharge  from  the  wound  until  De- 
cember 18,  when  Dr.  Munro  operated  for  closure  of  the 
fistula.  The  opening  being  closed  by  a  temporary  suture  of 
silk,  the  incision  was  carried  around  the  opening  on  each 
side  through  healthy  tissue.  There  were  no  adhesions  of  the 
bowel  except  around  the  immediate  edge,  when  it  was  sutured 
to  the  fascia.  The  loop  of  gut  was  brought  out  and  the 
fistula  excised.  The  opening  was  then  closed  by  a  row  of 
Pagenstecher  sutures,  re-enforced  by  a  Gushing  right-angled 
continuous  suture  of  pure  silk.  The  wound  was  closed  in 
layers  with  catgut  and  chromic  gut. 

Convalescence  was  normal,  except  for  several  attacks  of 
vomiting  and  abdominal  pain  during  the  first  week.  The 
bowels  moved  freely  and  there  was  no  distention.  The  pa- 
tient left  the  hospital  in  good  condition  on  Jan.  3,  1902.  He 
is  now,  April  22,  1903,  in  exceUent  health. 

Case  3. — Summary.  Operation  for  acute  appendicitis  with 
distention  on  fourth  day  of  attack.  Secondary  enterostomy 
48  hours  later  for  intestinal  paralysis  and  distention.  Closure 
of  enterostomy  three  weeks  later.  Five  weeks  later  resection 
of  intestine  for  partial  obstruction.  Recovery.  In  good  health 
at  time  of  report  six  months  later. 

History. — J.  W..  11  years  old,  was  admitted  to  the  service 
of  Dr.  Monks  at  the  Boston  City  Hospital  on  Oct.  28,  1902; 
four  days  before  sudden  pain  in  abdomen  centering  around 
umbilicus.  Not  radiating  nor  localized.  Vomited  fre- 
quently since  onset  of  pain.    No  chills.    Small  movement  re- 
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suiting  from  enemata  yesterday.  General  condition  fair.  Tem- 
perature normal.  Pulse  100.  Abdomen  moderately  and  evenly 
distended.  Coils  visible.  No  peristalsis  observed.  Moderate 
general  tenderness  not  at  all  localized.  Moderate  rigidity. 
Peritoneal  fades. 

Operation, — ^Ether.  Median  incision  by  the  writer  below  um- 
bilicus. Presenting  intestine  distended  and  injected.  Free 
fluid,  brownish  and  turbid.  Incision  enlarged  to  four  inches, 
and  intestine  allowed  to  escape.  Appendix  found  thickened, 
adherent,  extending  over  pelvic  brim  into  bottom  of  pelvis, 
where  tip,  covered  with  fibrin,  lay  in  a  small  abscess  cavity. 
Perforation  ^^  inch  from  end.  Ronoval  of  appendix.  At  a 
point  on  the  ileum  near  the  ileocecal  valve  a  large  area  of 
the  surface  of  the  bowel  was  covered  with  fibrin,  evidently  the 
seat  of  an  adhesion.  Below  this  point  the  bowel  was  not  nearly 
so  markedly  distended  as  above.  A  coil  of  intestine  above 
the  adhesion  was  brought  out  over  the  side  of  the  abdomen, 
opened  and  a  large  amount  of  feces  allowed  to  escape.  Satr 
urated  solution  of  Epsom  salts  was  injected  into  the  bowel  and 
the  opening  sutured.  Abdomen  and  pelvis  fiushed  with  salt 
solution.  Bowel  replaced  and  pelvis  drained  with  glass  tube 
and  iodoform  gauze  wicks.    Pulse  160  at  close  of  operation. 

October  29. — Occasional  vomiting.  Temperature  normal. 
Pulse  high  and  poor.  Peritoneal  fades,  mildly  delirious.  No 
movement  of  the  bowels  or  passage  of  gas. 

October  30. — ^Abdomen  considerably  and  evenly  distended. 
Calomel,  ^  gr.,  every  hour  for  dght  hours  without  passage  of 
gas.    General  condition  worse. 

Under  cocain  anesthesia  an  incision  1^  inches  long  was 
made  by  the  vn-iter  above  the  umbilicus.  Presenting  loop  of 
small  intestine,  which  was  reddened  and  distended,  sutured 
to  transversalis  fascia  with  silk.  Small  amount  of  gas  and 
liquid  feces  escaped.  Stimulated  with  strychnia,  mildly  de- 
lirious during  operation.  Not  much  relief  from  distention, 
probably  due  to  atony. 

October  31. — Good  movement  from  turpentine  enema.  Now 
no  distention. 

November  4. — ^Profuse  discharge  from  enterostomy  wound 
and  steady  improvement. 

November  7. — ^Attack  of  nausea  and  vomiting,  with  rise  of 
pulse. 

November  19. — One  or  two  attacks  of  epigastric  pain, 
nausea  and  vomiting. 

November  21. — ^Ether  and  closure  of  enterostomy  opening 
by  the  writer.  Operation  difficult  on  account  of  very  ex- 
tensive and  firm  adhesions  to  anterior  abdominal  wall.  Separa- 
tions of  these  adhesions  difficult  and  attended  by  hemorrhage, 
which  was  controlled  only  by  infolding  the  bleeding  areas  in 
silk.     Opening  in  intestine  carefully  separated  from  abdom- 
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inai  wall  and  closed  with  Lembert  sutures  of  fine  silk.  Fur- 
ther adhesions,  very  firm  and  fibrous,  were  noted  to  the  lower 
part  of  incision^  but  it  was  not  thought  safe  to  separate  them. 

November  25. — ^Tendency  to  epigastric  distention  and  oc- 
casional vomiting.  Ck)ils  of  intestine  visible  in  epigastrium. 
Facies  pinched.  Occasional  spasms  of  pain.  Evidently  partial 
obstruction.    Operation  discussed. 

December  3. — ^Vomiting  continual  since  last  note.  Disten- 
tion continuing  in  spite  of  high  turpentine  enemata.  Pa- 
tient very  restless.  Facies  pinched.  Spasms  of  pain.  Oc- 
casional passage  of  gas. 

December  4. — ^Abdomen  distended  above  lunbilicus;  coils 
visible. 

Further  Operation, — ^Dr.  G.  H.  Monks.  Ether.  Incision  in 
line  of  original  incision  below  umbilicus.  Abdomen  opened 
freely.  Great  number  of  adhesions  between  intestines  and 
peritoneum  and  between  coils  of  intestine  separated  with  difii- 
culty,  leaving  large  denuded  areas  of  bowel  which  oozed  freely 
and  which  could  not  be  covered  with  peritoneum.  At  a  num- 
ber of  places  the  adhesions  had  contracted  the  bowel,  but  not 
enough  to  reduce  the  lumen  so  as  to  endanger  the  fecal  cur- 
rent. On  following  the  jejunum  toward  the  iliac  fossa  a 
marked  contraction^  cicatricial  in  character,  was  found,  com- 
plicated by  adherent  omentum  and  bowel.  The  intestine  be- 
yond was  collapsed;  proximal  intestine  moderately  distended. 
Adhesions  were  separated.  The  constricted  portion  of  bowel 
was  excised  by  removing  a  wedge-shaped  segment  2  inches  long 
on  free  border  and  one-half  inch  long  on  mesenteric  border. 
Suture  with  continuous  right-angled  Gushing  suture  of  fine 
silk.  Patient's  condition  had  become  precarious,  so  that  no 
effort  could  be  made  to  stop  oozing  from  denuded  peritoneal 
surfaces  or  to  correct  other  partial  constrictions  which  were 
found.  The  abdominal  cavity  was  irrigated  with  salt  solution 
and  the  wound  hastily  closed  with  interrupted  silkworm  gut. 
Small  iodoform  wick  to  seat  of  anastomosis.  Rallied  slowly 
from  ether  and  operation. 

December  5.~Slight  delirium.    Still  distention.    Pulse  140. 

December  0. — ^Pulse  100.  Vomiting  ceased  three  days  ago. 
General  condition  much  improved.  Distention  disappeared. 
Abdomen  soft.    Good  results  from  enemata. 

December  14. — ^Rapidly  improving.    Soft  solids  by  mouth. 

December  28. — Gradually  gaining.  Diarrhea  for  past  three 
or  four  days. 

January  4. — ^Improving  rapidly,  though  still  much  emaciated 
and  pale.    Diarrhea  still.    No  distention. 

January  9. — Still  four  or  five  liquid  movements  a  day.  Slowly 
gaining  strength.  Up  and  walking  by  aid  of  chair.  He  left 
the  hospital  on  this  date  and  reported  on  April  15,  1903,  in 
excellent  condition,  having  fully  recovered  his  health  and 
strength. 
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Cask  4.^^tab  wowid  of  small  inttstlne.  Suturv  of  wound 
and  return  of  inttstine  followed  by  properitoneal  hernia.  Op- 
eration for  hernia  followed  hy  poritonitie  with  distention  and 
adheeioo  <tf  a  ooil  of  intestine  to  operation  wound.  Enteros- 
tomy on  an  apparently  dying  patient  followed  by  rapid  reeov- 
ery.    Closure  of  fecal  fistula  six  weeks  later. 

HiBtwy. — ^D.  M.,  62  years  of  age,  was  admitted  to  the 
Quincy  Hospital  Feb.  2,  1903,  to  the  senriee  of  Dr.  K.  8.  Hunt- 
ing, through  whose  eourtesy  the  writer  is  permitted  to  report 
this  case.  While  at  a  danee  at  1:30  a.  m.  the  patient  was 
stabbed  in  the  abdomen.  He  walked  to  the  office  of  a  physi- 
elan,  who  probed  and  sewed  it  with  catgut.  Pain  followed  and 
he  was  admitted  to  the  hospital  at  3:30  a.  m. 

Operation. — ^He  presented  a  creseentic  wound  %  in.  long 
one-half  inch  above  and  to  outside  of  spine  of  right  pubes.  Three 
stitches  were  reraoTcd.  Abdominal  wall  thin  and  bowel  pre- 
senting. Drs.  Hunting  and  Ellsworth  operated.  Wound  en- 
larged and  opened  parallel  to  rectus.  It  was  found  that  the 
muscles  had  been  cut  upward  and  outward  parallel  to  and 
just  aboTC  inguinal  canal.  Some  free  bleeding  from  cut  edge. 
Punctured  wound  of  ileum  %  in.  long,  from  which  yellow 
serum-like  fluid  exuded  on  pressure.  Closed  with  two  rows 
of  silk  suture.  Inguinal  canal  closed  with  kangaroo  tendon 
after  washing  out  with  salt  solution.  The  patient  did  well 
for  three  days,  then,  on  February  11,  there  was  abdominal  pain 
and  obstruction  which  high  enemata  failed  to  relieve.  Tein- 
perature  normal.    Pulse  60. 

Second  Operation, — ^Ether.  Dr.  Hunting  operated.  Wound  en- 
larged and  opened  parallel  to  rectus.  Bowel  at  site  of  injury 
in  good  condition.  Wound  tight.  On  further  examination  it 
was  found  that  the  peritoneum  was  deflected  from  level  of 
anterior  superior  spine  and  10  inches  of  bowel  lay  outside  the 
peritoneum,  i.  e.,  a  peritoneal  hernia.  Opening  in  peritoneum 
was  constricting  the  gut.  It  would  admit  tip  of  flnger.  Peri- 
toneum opened  freely  and  bowel  inside  was  found  injected  with 
flakes  of  fibrin.  The  bowel  was  replaced  and  cavity  washed 
with  salt  solution.  Peritoneum  and  wound  sutured  around  a 
drain  of  iodoform  gauze. 

During  next  three  days  cathartics  and  enemata  failed  to 
induce  movement  of  bowels. 

February  17. — ^Abdomen  distended,  skin  red,  pulled  apart. 

February  18. — Pain  and  tenderness  in  right  abdomen. 

February  10. — Distention.  Wound  looks  sluggish.  Slough 
and  purulent  expectoration. 

February  21. — Condition  same.  Distention  very  marked  in 
spite  of  repeated  small  movements  from  MgSO«.  Regurgitates 
dark  green  fiuid. 

February  22. — ^Uncomfortable.    Pulse  and  temperature  good. 

February  23  the  distention  became  extreme.     The  patient 
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was  continually  vomiting  fecal  matter  and  the  pulse  rose  to 
140  and  became  very  weak.  The  writer  was  called  in  con- 
sultation and  found  the  patient  in  very  poor  condition.  It 
was  decided  to  perform  enterostomy.  With  local  anesthesia 
an  incision  one  inch  long  was  made  in  the  median  line  below 
the  umbilicus.  On  opening  the  abdomen  it  was  found  full  of 
pus.  It  was  thought  desirable  to  supply  drainage  for  this  pus 
before  opening  the  intestine,  and  the  writer  therefore  decided 
to  reopen  the  original  wound  and  insert  a  glass  drainage  tube 
through  its  lower  angle  into  the  pelvis  before  performing  the 
enterostomy.  On  dissecting  into  this  wound  the  intestine  was 
accidentally  opened  and  at  once  there  took  place  a  very  free 
passage  of  gas  and  feces,  and  the  patient  expressed  himself 
as  relieved.  The  intestine  was  therefore  sutured  to  the  ab- 
dominal wall  at  the  place  where  it  had  been  opened  and  the 
other  wound  was  abandoned.  A  third  incision  was  made  in 
the  median  line  just  above  the  pubes  into  the  abdomen,  and 
through  this  a  drainage  tube  was  passed  into  the  pelvis  and 
the  pus  washed  out  of  the  peritoneal  cavity  with  salt  solution. 
All  these  procedures  were  performed  without  difficulty  under 
local  anesthesia.  After  the  operation  the  patient's  pulse  and 
temperature  steadily  fell.  For  the  first  few  days  feces  were 
discharged  through  the  artificial  anus.  Later  he  began  to  have 
movements  of  the  bowels.  The  irritation  of  the  skin  of  the 
abdominal  wall  by  the  escaping  intestinal  fluids  was  a  source 
of  considerable  annoyance.  The  patient  improved,  however, 
and  on  April  18  the  writer  performed  the  operation  for  clos- 
ure of  the  fecal  fistuJa  as  described  in  the  three  preceding 
cases.  At  the  time  of  writing,  April  22,  the  patient  was  hav- 
ing $1  most  satisfactory  convalescence. 

Case  5. — History. — R.  R.,  25,  single,  was  recently  operated 
on  by  Dr.  John  T.  Bottomley,  at  the  Boston  City  Hospital,  on 
the  third  day  of  appendicitis.  He  found  the  appendix  acutely 
inflamed,  adherent  to  pelvic  brim,  free  pus  in  the  abdomen 
and  fibrin  flakes  on  the  neighboring  intestines.  There  were 
two  perforations  near  the  tip  of  the  appendix.  After  excision 
of  the  appendix  the  wound  was  packed  and  drained  freely  with 
iodoform  gauze.  The  abdomen  was  washed  with  salt  solution. 
Cultures  from  the  pus  showed  Staphylococcus  alhus  and  Bacil- 
lus coU  communis. 

The  patient  made  a  good  recovery  from  ether,  but  for  two 
days  after  the  operation  no  gas  or  feces  passed  the  bowels. 
The  pulse  gradually  rose,  and  on  the  morning  of  the  third  day 
the  patient  began  to  vomit  and  vomited  dark  brown  material 
frequently.  The  abdomen  was  distended.  The  pulse  was  140 
and  he  was  very  weak,  cyanotic  and  evidently  desperately  ill. 
He  was  seen  by  the  writer  and  Dr.  Munro  in  consultation. 
Dr.  Bottomley  performed  enterostomy  under  local  cocain  an- 
esthesia, making  a  median  incision  through  the  abdominal 
17 
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wall  below  the  umbilicus.  On  opening  the  abdomen  the  intes- 
tine was  injected,  but  there  was  no  excess  of  fluid  in  the  cavity. 
A  loop  of  intestine  which  presented  under  the  wound  was 
sutured  to  the  aponeurosis  of  the  rectus  muscles  by  contin- 
uous silk  sutures  and  opened.  There  was  an  immediate  dis- 
charge of  gas  and  feces.  A  bent  glass  tube  was  tied  in  to 
the  intestine  attached  to  a  rubber  tube  which  went  over  the 
side  of  the  bed.  Soon  after  the  operation  the  patient  stopped 
vomiting  and  was  able  to  take  liquids  by  the  mouth.  During 
the  next  three  days  his  condition  gradually  improved.  There 
was  copious  discharge  of  feces  through  the  enterostomy  wound. 
The  bowels  moved  by  the  rectum  under  the  influence  of 
enemata.  On  the  fourth  day,  however,  the  abdomen  began  to 
distend  in  spite  of  the  movements  of  the  bowels,  and  the  pulse 
to  rise.  On  the  flfth  day  the  patient  began  to  vomit,  and  died 
on  the  morning  of  the  sixth  day. 

In  this  case,  it  is  evident  that  the  operation  did  not  save 
life,  but  its  effect  in  relieving  the  patient  was  marked.  He 
was  moribund  at  the  time  when  the  operation  was  done,  and 
the  improvement  which  took  place  seemed  almost  miraculous. 
Hopes  were  entertained  of  his  recovery.  There  is  no  question 
that  he  died  of  continued  peritoneal  infection,  which  in  itself 
is  sufficient  to  kill  many  patients  even  without  obstruction  of 
the  bowels.  No  one  regretted  having  made  the  attempt  to  save 
him  by  enterostomy,  for  it  was  felt  by  all  concerned  that  every- 
thing had  been  done  to  save  the  man's  life.  At  a  partial  au- 
topsy it  was  found  that  the  opening  in  the  intestine  was  just 
8  inches  above  the  ileocecal  valve. 

SUMMARY. 

Enterostomy  is  indicated  for  obstruction  or  paralytic 
distention  of  the  intestine  from  whatever 'cause,  after 
the  ordinary  means  for  relief  of  such  distention  have 
failed.  It  is  especially  applicable  for  distention  after 
operations  for  acute  appendicitis  or  general  peritonitis. 
Under  such  circumstances  it  may  restore  to  life  cases 
in  which  death  seems  inevitable.  Secondary  ileostomy  i? 
the  operation  of  choice.  Local  anesthesia  is  to  be  pre- 
ferred. The  subsequent  operation  for  closure  of  the  fecal 
fistula  is  usually  safe  and  successful. 

DISCUSSION. 

Db.  M.  B.  Tinker,  Baltimore — Enterostomy  has  been  used 
in  selected  cases  of  this  kind  at  the  Johns  Hopkins  Hospital 
for  the  past  five  or  six  years.  It  was  introduced  there  by  Dr. 
Finney,  but  has  been  used  only  in  a  few  cases,  for  the  reasons 
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• 
given  by  Dr.  Lund.  It  is  very  repulsive  to  the  patient  to  have 
a  fecal  fistula;  the  skin  is  usually  excoriated  around  the 
fistula,  frequently  causing  severe  pain,  and  it  is  very  difficult 
to  keep  the  patient  clean.  In  the  last  three  years  I  have  not 
seen  secondary  operation  necessary  for  the  closure  of  fecal 
fistula,  however.  The  intestine  should  be  brought  up  to  the 
abdominal  wall  and  sutured;  a  tangential  enterostomy  which 
does  not  bring  the  gut  outside  of  the  abdominal  cavi^,  as  in 
colostomy.  Some  operators  have  made  a  mistake  in  bringing 
the  gut  outside  of  the  abdomen,  thus  making  a  secondary 
operation  always  necessary.  When  the  fistula  persists,  as  it 
frequently  does,  for  weeks,  excoriation  of  the  skin  is  a  source 
of  great  discomfort,  and  the  patients  can  be  greatly  relieved 
by  putting  them  in  a  tub  of  warm  water.  Gases  in  which 
enterostomy  is  of  great  value  are  the  cases  of  obstruction  fol- 
lowing perforation  with  localized  peritonitis.  To  break  up 
the  adhesions  and  relieve  the  obstruction  would  mean  the  soil- 
ing of  the  entire  peritoneal  cavity.  By  the  enterostomy  we 
relieve  the  obstruction  at  once,  and  in  most  cases  the  obstruc- 
tion coming  from  distention  gives  no  further  trouble  after 
this  is  relieved.  Leaving  an  enterostomy  opening,  instead  of 
closing  perforations  in  the  intestines  also  saves  lives  in  many 
cases.  Dr.  Follis  did  this  in  a  case  of  typhoid  perforation  in 
which  the  patient  was  in  an  extremely  low  condition,  and  the 
very  least  intervention  seemed  indicated.  This  can  be  done 
much  more  quickly  than  suture  of  the  perforation,  and  in 
the  case  mentioned  the  patient  made  an  excellent  recovery,  in 
spite  of  his  bad  condition  at  the  time  of  operation.  In  a  case 
of  gunshot  wound  of  the  abdomen  with  eleven  intestinal  per- 
forations, the  patient  was  brought  into  the  hospital  in  a  very 
low  condition  with  the  abdomen  full  of  blood.  Extensive  in- 
tervention meant  death,  and  ibstead  of  attempting  to  suture 
all  the  openings,  a  loop  of  intestine  with  four  perforaticms  in 
it  was  resected,  the  ends  brought  out  to  form  enterostomy 
openings,  and  was  gauze-packed  about.  Recovery  followed  in 
this  case  also.  While  not  to  be  advocated  in  all  cases,  the 
use  of  this  procedure  in  certain  critical  cases  of  obstruction 
from  peritonitis  has,  I  believe,  saved  a  number  who  would 
have  died  from  a  more  extensive  operation. 

Db.  Miles  F.  Pobteb,  Fort  Wayne,  Ind. — Some  years  ago  I 
had  the  honor  of  reading  a  paper  before  the  Mississippi  Valley 
Medical  Association,  in  Detroit,  in  which  this  subject  was  re- 
ferred to,  and  a  year  or  two  afterward,  1897,  I  read  another 
paper  on  the  subject  of  tympany.  I  tried  to  show  in  those 
papers  that  there  were  many  cases  of  peritonitis  that  died  that 
might  and  would  have  recovered  had  that  one  symptom  been 
overcome.  This  statement  I  had  at  that  time  been  convinced 
Vas  correct  by  at  least  one  case,  and  since  then  I  have  seen 
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it  corroborated  in  a  number  of  cases.  I  have  seen  cases  of 
peritonitis  with  enormous  quantities  of  pus,  in  which  the 
patient  was  in  such  a  'deplorable  condition  from  the  tympany 
that  I  felt  warranted  in  relieving  the  tympany  by  opening  the 
gut  before  I  drained  the  abscess,  and  I  have  had  the  satis- 
faction of  seeing  at  least  one  of  these  eases  get  well.^ 

The  point  that  I  wish  particularly  to  emphasize  is  that 
many  of  these  patients  die  because  of  the  tympany,  and  if  that 
is  relieved  the  patient  will  get  well,  or  so  far  recover  as  to 
enable  one  to  perform  an  operation  later  to  remove  the  orig- 
inal cause  of  the  peritonitis. 

Now,  in  regard  to  the  occurrence  of  fecal  fistula,  I  wish  to 
emphasize  a  point  made  by  the  last  speaker.  The  fistula  will 
not  need  to  be  closed  by  the  surgeon,  if  it  is  properly  made 
to  start  with.  If  the  gut  is  simply  attached  to  the  peritoneum, 
it  will  close  itself  and  render  a  subsequent  operation  imnec- 
essary. 

Db.  C.  p.  TflOMAS,  Spokane,  Wash. — It  appears  to  me  that 
we — particularly  the  last  speaker — are  getting  the  cart  before 
the  horse.  If  we  simply  attach  the  bowel  to  the  abdominal 
wall  and  make  an  incision  in  it,  disregarding  the  pathology, 
we  will  get  left  in  a  great  many  cases.  I  do  not  believe  one 
case  in  a  hundred  of  fulminating  appendicitis,  for  instance, 
where  we  always  have  intestinal  paralysis,  would  get  well  if 
we  simply  did  an  enterostomy. 

If  we  will  first  remove  the  cause  of  the  intestinal  paralysis, 
it  will  not  often  be  necessary  to  attach  the  bowel  to  the  ab- 
dominal wall  and  open  it.  After  most  intraperitoneal  opera- 
tions there  follows  some  peritonitis,  with  obstructive  symp- 
toms; the  time  at  which  we  can  safely  say  a  given  case  will 
recover,  or  not,  without  enterostomy,  is  not  to  me  a  definite 
one,  and  I  believe  the  cases  that  recover  with  enterostomy 
would  have  done  so  without  it.  The  half  dozen  cases  that  I 
have  operated  on,  died,  while  others  apparently  as  bad  recov- 
ered without  operation.  I  heard  Professor  Nicholas  Senn  once 
say  that  his  experience  had  been  the  same. 

We  should  not  expect  intestinal  drainage  to  cure  peritonitis, 
but  should  first  remove  the  cause,  leaving  enterostomy  as  a 
last  resort.  High  rectal  injections  of  alum  solution  will  often 
hasten  normal  bowel  movement. 

Do.  James  B.  Bullitt,  Louisville,  Ky. — I  think  we  have 
gotten  the  cart  before  the  horse,  or  at  least  the  last  speaker 
has,  as  I  think  there  was  no  question  raised  by  the  essayists 
regarding  the  cure  of  appendicitis  by  making  an  enterostomy. 
The  conception  of  the  author  evidently  was  that  the  cases  of 
appendicitis  should  be  dealt  with  in  the  best  possible  manner, 
and  when,  after  the  operations  have  been  performed,  the  con- 
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dition  of  the  patient  deDiands  it,  that  this  operation  be  done. 
I  believe  that  all  of  us,  who  have  not  grown  very  old,  perhaps, 
have  been  confronted  by  the  most  depressing  problems.  The 
patient  that  apparently  should  be  getting  well  develops  a 
tympany,  and  the  surgeon  is  always  undecided  whether  or  not 
this  tympany  will  be  overcome  in  the  particular  case,  or 
whether,  if  the  tympany  be  unrelieved,  the  patient  will  be 
carried  beyond  the  reach  of  the  surgeon,  and  death  result. 
Under  these  circumstances,  I  say  that  the  younger  members 
of  the  profession  find  themselves  in  the  greatest  embarrass- 
ment, and  the  older  members  of  the  profession,  perhaps,  are 
not  prone  to  give  them  the  greatest  amount  of  comfort.  Under 
these  circumstances  the  operation  as  outlined  by  the  author 
would  seem  to  me  to.  be  the  most  rational  form  of  procedure. 
It  is  one  with  which  good  surgeons  have  been  familiar  for 
many  years.  I  am  sure  that  in  many  cases  it  is  the  best  and 
most  conservative  operation  to  do,  as  we  can  never  tell  just 
when  these  patients  have  passed  the  danger  line,  and  if  we 
do  not  do  it,  we  have  to  trust  to  luck  that  the  patient  will 
pass  safely  by  the  probabilities  of  death  on  the  next  day. 

Db.  F.  a.  Dtjnsmoob,  Minneapolis — ^I  thought  when  the 
essayist  was  reading  his  paper  that  I  would  have  given  much 
at  his  age  to  know  what  he  does  now,  because  I  am  sure  we 
hear  of  many  cases  being  relieved  by  this  measure.  I  am  sure 
the  essayist  doesn't  mean  to  convey  to  any  of  the  pessimistic 
men  who  wish  to  criticise  him,  that  the  operation  will  cure 
every  person  who  has  intestinal  paralysis,  obstruction,  or 
who  has  infection,  whether  following  an  operation  or  a  pri- 
mary condition.  It  certainly  is  an  important  thing  to  recog- 
nize that  there  is  an  opportunity  of  preventing  death  follow- 
ing postoperative  obstruction  in  this  region.  When  we  have 
made  out  the  fact  that  our  patient  has  been  badly  poisoned, 
either  because  of  the  pus  previously  present,  or  from  operative 
infection,  either  obstructive  or  septic,  then  we  know  that 
something  else  has  taken  place  within  the  intestinal  tract  be- 
side digestion,  and  we  also  know  that  there  is  a  large  amount 
of  toxic  material  there  which  is  going  to  do  harm.  It  can  not 
get  out  if  there  is  obstruction  or  paralysis  of  the  bowel,  and 
we  should  do  as  much  as  possible  for  relief  with  as  little 
manipulation  as  possible,  and  not  hunt  all  around  the  abdo- 
men for  the  perforation.  I  believe  patients  have  been  killed 
by  attempts  of  surgeons  to  relieve  the  condition  by  suturing 
the  perforation,  the  local  poison  being  distributed  to  the 
general  peritoneal  cavity  with  overwhelming  results.  I  open 
the  gut,  empty  and  wash  it  out.  if  possible,  by  means  of  the 
normal  saline  solution.  I  have  not  had  the  opportunity  of 
trying  the  alum  solution,  but  I  am  sure  that  I  have  seen  cases 
cuied,  not  only  by  the  alum  method,  but  by  making  a  tempo- 
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raiy  window  in  the  gut  at  the  time,  and  doing  a  subsequent 
operation  for  relief  of  conditions  present. 

Dr.  Fred  B.  Lund,  Boston — In  regard  to  the  fistulas,  I 
would  rather  close  them  than  wait  for  Nature,  and  I  think 
the  patients  would  rather  have  this  done.  I  do  not  advocate 
enterostomy  in  all  cases  of  peritonitis,  nor  do  I  claim  it  is  an 
unfailing  cure.  I  expressly  stated  the  fact  that  all  other  in- 
testinal measures  should  be  employed  first,  before  this  opera- 
tion is  undertaken. 
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CONGENITAL  DISLOCATIONS  OP  THE 
RADIUS. 


CHARLES  A.  POWERS,  A.M.,  MJ). 
TrofeMor  of  Surgery  In  ths  Uniyerslty  of  Denver;  Surgeon  to  St. 
Loke*!  Hospital. 

DE:fVEB. 


Huttory, — In  November,  1902,  X.  Z.,  a  boy  of  13  years,  was 
brought  to  my  office.  Three  days  after  his  birth  disability  and 
defo^rmity  were  noticed  at  the  left  elbow  and  in  the  left  hand. 
In  early  life  the  general  use  of  the  limb  was  practically  the 
same  as  at  present.  As  years  have  gone  by  the  limb  has  be- 
come neither  more  nor  less  useful. 

EwanUnation, — ^The  left  upper  extremity  is  materially 
shorter  than  its  fellow.  The  left  forearm  is  in  extreme  prona- 
tion; it  can  be  supinated  but  very  little,  the  low^r  end  of  the 
radius  moving  but  slightly  on  the  ulna.  As  the  limb  hangs  by 
the  side  the  back  of  the  hand  looks  forward  and  inward.  If  the 
boy  18  asked  to  flex  the  elbow  he  does  it  by  abducting  the  arm 
to  45  degrees  and  throwing  it  forcibly  forward.  With  the  hand 
on  the  abdomen  and  chest  he  can  then  flex  the  elbow  to  90  de- 
grees, but  not  further.  Flexion  of  the  flngers  is  fairly  good; 
extension  is  weak  and  imperfect.  The  thumb  is  flexed  and  ad- 
ducted  in  the  palm  of  the  extended  hand,  being  rotated  some- 
what out.  Flexion  of  the  fingers  is  made  over  this  palmar- 
flexed  thumb.  When  offered  a  coin  the  boy  lifts  the  arm, 
rotates  it  in  and  throws  the  palm  of  the  hand  inward, 
then  outward  and  forward  to  receive  it.  He  makes  no  ordinary 
gestures  in  attempting  to  receive  proffered  articles.  He  uses 
the  affected  hand  but  little. 

The  elongated  left  radius  is  dislocated  upward,  forward  and 
outward,  lying  on  the  outer  and  anterior  aspect  of  the  humerus. 
The  condition  is  shown  in  the  accompanying  a7-ray  picture  and 
in  the  photographs.     Measurements  are  as  follows: 

Circumference  of  the  right  arm  at  its  middle,  7V^  in.;  of  the 
left  arm  at  its  middle,  6%  in.  Circumference  of  the  right 
forearm  2%  inches  below  the  elbow  is  7%  in.;  at  the  same 
point  on  the  opposite  side  it  is  6  in.  The  right  upper  extremity 
from  the  tip  of  the  acromion  to  the  tip  of  the  middle  finger  is 
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25  in.  long;  on  the  left  or  affected  side  it  is  20^4  in.  long.  \^th 
the  elbow  flexed  the  right  arm  measures  11^^  in.  from  the 
tip  of  the  acromion  to  the  olecranon,  on  the  opposite  side  it 
measures  10%  in.  The  right  ulna  is  8%  in.  long,  the  left  ulna 
has  a  length  of  6%  in.  The  cup-shaped  upper  surface  of  the 
radial  head  is  plainly  felt,  some  1%  in.  above  its  normal.  It 
can  be  satisfactorily  palpated.  It  seems  to  be  of  normal  size. 
It  rests  anteriorly  on  the  external  humeral  ridge.  The  bones 
below  seem  to  be  normal  in  shape.  Innervation  of  the  ex- 
tremity is  good. 

The  boy  is  otherwise  normal ;  his  mental  condition  is  excel- 
lent.   His  general  appearance  is  that  of  boys  of  his  age. 

The  boy  was  brought  with  a  view  to  determining 
whether  he  would  be  apt  to  be  helped  by  an  operation. 
At  first  thought  I  felt  that  resection  of  the  upper  end 
of  the  radius  would  permit  freer  motion.  However,  on 
considering  that  the  condition  was  due  to  defective  con- 
struction, that  the  entire  limb  was  imperfect  and  that 
the  hand  was  deformed  as  well  as  the  elbow,  it  seemed 
probable  that  any  operative  procedure  would  be  tenta- 
tive. The  parents  declined  operation  unless  given  a 
fairly  positive  assurance. 

So  few  cases  of  this  affection  have  been  observed  and 
reported  that  one  is  destitute  of  data  on  which  to  form 
an  opinion  as  to  the  value  of  operation.  Thus,  while 
various  observers  have  noted  the  pathologic  condition 
postmortem  or  have  described  the  symptoms  in  living 
cases,  I  am  unable  to  find  but  three  instances  in  which 
recourse  was  had  to  operation.  {Vide  infra  for  question 
as  to  the  authenticity  of  the  second  of  these.) 

Langenbeck  in  1865  made  a  simple  resection  of  the 
entire  left  elbow  of  a  6-year-old  patient  of  Mitscher- 
lich.^®  No  residt  was  observed,  as  the  child  died  some 
weeks  after  operation. 

Bessel-Hagen'^  made  a  simple  resection  of  the  head  of 
the  radius  with  the  best  result. 

He  found  the  form  of  the  radial  head  altered,  almost 
spherical  and  smooth.  The  cartilaginous  covering  had 
disappeared  in  many  places.  The  dislocated  and  badly 
deformed  annular  ligament  covered  the  most  external 
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end  of  the  bone  like  a  distorted  cap,  partly  bound  to  it 
by  fibrous  strings.  Bessel-Hagen  did  not  anticipate  a 
successful  result,  and  resorted  to  operation  only  after 
much  persuasion.  But  happily  after  the  operation  the 
formerly  half -flexed  arm  could  be  stretched  out  perfectly. 
Through  methodical,  energetic  movements  full  supina- 
tion was  soon  possible.  Over  a  year  after  the  opera- 
tion the  girl  could  perfectly  stretch  and  bend  and  supi- 
nate  and  pronate  the  arm.  The  bones  slid  easily  and 
smoothly  on  each  other,  the  sensitiveness  had  disap- 
peared and  strength  for  work  was  increased. 

Bonnenberg*'^  reports  a  case  referred  to  him  by  Hoffa. 
I  cite  this  at  length  as  it  is  fully  described  by  the  author. 
The  result  is  seen  to  be  one  of  but  moderate  improve- 
ment. Further,  the  type  of  the  affection  approaches  that 
observed  by  me. 

The  patient  was  a  girl  of  20  years.  The  right  radius 
was  dislocated  forward.  The  right  arm  appeared  shorter 
and  weaker  than  the  left,  especially  in  the  forearm.  The 
forearm  was  in  position  of  supination,  the  hand  being 
dorsally  flexed.  While  the  radius  approached  the  nor- 
mal, the  ulna  was  twisted  in  its  lower  part  and  in  the 
upper  and  middle  thirds  was  more  convex  than  normal. 
The  elbow  joint  could  only  be  extended  to  an  angle  of 
155  degrees.  In  the  extended  position  was  clearly  felt 
the  epicond.  intemus  humeri,  the  point  of  the  olecranon 
and  the  epicond.  extemus  humeri.  If  the  arm  was  flexed 
the  head  of  the  radius  glided  up  on  the  anterior  surface 
of  the  humerus.  Pronation  of  the  hand  was  not  possi- 
ble. The  patient  had  worn  apparatus  which  held  the 
head  of  the  radius  firm,  but  its  weight  and  pressure  were 
annoying,  and  since  an  improvement  through  its  use 
could  be  looked  for  only  after  a  very  long  time  the 
patient  preferred  operation,  which  was  performed  by 
Bonnenberg  and  Hoffa. 

An  incision  about  6  cm.  long  was  made  on  the  outside 
of  the  elbow  joint  over  the  external  condyle  of  the 
humerus,  parallel  with  the  long  axis  of  the  arm.    The 
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joint  capsule  was  opened.  The  entire  outer  half  of  the 
lower  end  of  the  humerus  was  slightly  concave,  so  that 
no  clear  limit  existed  between  the  eminentia  capitata  and 
the  part  of  the  epiphysis  not  covered  with  cartilage.  The 
cartilaginous  covering  of  the  eminentia  capitata  reached 


w 
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Figure  1. 

about  2  cm.  higher  than  normal.  The  outer  edge  of  the 
lower  end  of  the  humerus  appeared  much  thinned.  In 
the  curved  lower  part  of  the  humerus  the  head  of  the 
radius  lay  over  the  eminentia  capitata.  It  was  com- 
pletely covered  with  a  fibrous  capsule  which  was  attached 
about  the  neck  and  was  connected  with  the  outer  part 
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of  the  joint.  The  capsule  was  split  over  the  head,  and 
after  the  periosteum  was  loosened  a  piece  of  the  radius 
about  3  cm.  in  length  was  taken  off,  the  cut  surface 
smoothed  and  the  radius  passed  under  the  eminentia 
capitata  of  the  humerus.  The  capsule  which  covered  the 
head  of  the  radius  was  taken  away.  Flexion  and  exten- 
sion of  the  elbow  joint  were  now  entirely  unhindered. 


Figure  2. 

Not  so,  however,  with  pronation  and  supination.  There- 
fore an  incision  about  4  cm.  long  was  made  over  the 
styloid  process  of  the  ulna  and  after  loosening  up  the 
periosteum  a  piece  about  3.5  cm.  long  was  taken  from 
the  lower  end  of  this  bone.  Then  pronation  and  supina- 
tion were  possible.     Healing  by  granulation  took  place 
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in  about  a  month,  when  movements  were  begun.  The 
arm  was  massaged  daily.  Electrical  treatment.  A  little 
later,  since  there  was  still  present  the  spiral  twisting  of 
the  radius,  osteotomy  was  performed  between  the  middle 
and  lower  thirds.    Again  healing  by  granulation.    When 


Figure  3. 

this  was  complete  systematic  attention  to  movement  was 
given.  At  the  end  of  a  few  months  the  condition  was 
as  follows: 

The  radius  ends  over  the  external  condyle  of  the 
elbow;  there  is  decided  weakness  of  the  right  arm  as 
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compared  with  the  left.  Measurements :  Eight  middle 
upper  arm,  22  em.;  left  middle  upper  arm,  26,5  cm.; 
thickest  part  of  forearm,  right,  20  cm. ;  left,  23  cm. 

Voluntary  pronation  and  supination  are  not  possible 
on  the  affected  side.  The  case  may  be  said  to  be  mod- 
erately improved.  The  piece  that  was  taken  from  the 
upper  end  of  the  radius  was  3  cm.  long ;  the  diameter  at 
the  head,  15  mm.;  at  the  neck,  13  mm.     Demarcation 


Fig.    4. — Showing    tlie    position    of    the    limb   when    the    paiieiil 
attemptfi  to  receive  a  proffered  object. 

between  the  two  was  scarcely  present.  The  head  was 
defectively  developed ;  it  was  infantile ;  it  was  lacking  in 
cartilaginous  covering  except  at  a  place  on  its  posterior 
circumference  about  1  cm.  in  diameter.  Here  the  head 
of  the  radius  glided  over  the  anterior  surface  of  the 
humerus.  A  characteristic  glenoid  cavity  was  not  pres- 
ent. Good  pictures  show  the  condition  before  and  after 
operation. 
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Bonnenberg^'^  collected  30  cases  in  1893 ;  of  these  12 
were  double,  18  were  single.  Since  that  time  the 
only  observers  of  whom  I  can  find  record  are  Ambard,** 
Abbott*^  and  Bergtold."  Ambard  reported  a  double 
luxation  in  a  man  of  28  years  who  applied  for  treatment 
for  excoriations  of  the  external  aspect  of  each  elbow. 
Two  very  prominent  protuberances  on  the  outer  part  of 
each  elbow  were  noted,  which  were  brought  into  action 
by  the  different  movements  of  the  forearm.  On  looking 
at  the  posterior  surface  all  of  the  middle  and  interned 
part  appeared  normal.  But  at  the  external  view  there 
was  a  prominence  rounded  over  its  lateral  surface,  flat- 
tened at  its  superior  extremity.  From  in  front  the  region 
of  the  elbow  appeared  normal.  On  palpation  this  bony 
prominence  could  only  be  considered  as  the  upper  ex- 
tremity of  the  radius  itself.  In  supination  and  prona- 
tion the  radial  cup  could  be  rolled  between  the  fingers ; 
in  flexion  or  extension  it  was  lowered  or  raised.  In 
spite  of  the  abnormal  situation  the  superior  extremity 
of  the  radius  was  strongly  connected  with  the  other  bones 
of  the  joint.  All  of  the  ordinary  movements  of  the 
elbow,  as  well  as  the  muscular  force,  were  perfectly  pre- 
served. The  length  of  each  radius  was  1  cm.  more  than 
that  of  the  ulna,  whereas  normally  the  radius  is  0.75  cm. 
shorter  than  the  ulna.  The  ulna  and  humerus  were  nor- 
mal. The  two  dislocations  were  absolutely  symmetrical. 
The  rest  of  the  skeleton  was  normal,  save  that  the  two 
clavicles  were  prominent  at  the  middle  part.  The  nose 
was  sunken  in  on  account  of  caries  of  its  bones  and 
atrophy  of  the  inferior  turbinate;  there  were  various 
ocular  lesions  pointing  to  hereditary  syphilis. 

The  dislocations  of  the  radii  were  noticed  soon  after 
birth.  There  was  no  family  history  of  the  trouble.  The 
writer  is  inclined  to  think  this  patient  a  hereditary 
syphilitic,  and  thinks  it  possible  (?)  that  the  deformity 
was  due  to  this  trouble.  Excellent  radiographs  are 
given. 

Bergtold*®  gives  an  admirable  account  of  a  similar 
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case,  except  that  while  flexion  and  extension  were  per- 
fectly preserved  the  forearms  were  in  extreme  and  fixed 
pronation.  Abbott*^  reports  on  9  cases,  7  of  which  oc- 
curred in  one  family,  the  cases  having  been  scattered 
over  four  generations ;  5  of  the  cases  belonging  to  three 
generations  had  been  examined  personally  by  him,  and 
all  presented  dislocation  of  the  radius  forward  in  one  or 
both  arms.  Flexion  and  extension  in  all  were  free,  but 
there  was  no  movement  of  pronation  or  supination.  In 
all  the  cases  the  deformity  had  caused  the  patient  much 
inconvenience ;  no  member  of  the  family  was  the  subject 
of  any  other  deformity.  Dissections  of  the  elbows  of 
the  youngest  of  these  cases  were  shown  by  Abbott  at  a 
meeting  of  the  London  Pathological  Society,  the  chief 
abnormality  in  one  being  a  large  protuberance  from  the 
outer  side  of  the  coronoid  process,  fixed  to  the  neck  of 
the  radius  and  possessing  an  extra  center  of  ossification. 
The  dissected  elbows  of  a  child  of  two  months  were 
shown.  On  the  right  side  there  was  a  dislocation  of 
both  bones  directly  backward,  the  articular  end  of  the 
humerus  being  deeply  cleft  and  much  altered  in  shape. 
On  the  left  side  the  radius  was  dislocated  backward,  up- 
ward and  inward,  still  keeping  its  normal  relation  to  the 
ulna  which  articulated  with  a  mass  of  cartilage  attached 
to  the  lower  part  of  the  shaft  of  the  humerus,  represent- 
ing the  trochlea  and  internal  condyle,  the  lower  end  of 
the  humerus  consisting  only  of  external  condyle  and  cap- 
itellum.  In  this  case  the  prime  trouble  was  evidently  in 
the  humerus.  A  living  example  of  congenital  disloca- 
tion of  the  left  radius  backward  and  outward  in  a  girl  of 
21  years  was  also  shown.  The  president  of  the  society, 
Sir  George  Humphrey,  thought  that  in  all  cases  the  dis- 
placement was  slight,  and  that  all  seemed  to  be  due  to 
want  of  proper  condition  of  the  orbicular  ligament. 
(There  is  a  similar  case  in  the  Cambridge  Museum  in 
which  both  humerus  and  radius  are  deformed,  the  neck 
of  the  latter  being  longer  than  it  should  be,  thus  causing 
diflBculty  in  flexing  the  forearm.) 
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In  a  further  discussion  of  these  eases  Abbott  says  that 
in  all  the  deformity  was  first  noticed  when  the  child 
began  to  use  its  hands,  and  in  no  member  of  the  family 
was  any  other  deformity  present.  This  tendency  has 
twice  been  transmitted  by  males,  twice  by  females,  while 
in  only  one  instance  has  the  person  transmitting  it  been 
herself  the  subject  of  the  lesion.  In  one  case  it  has 
occurred  in  the  third  generation,  both  father  and"  grand- 
father transmitting  the  tendency  without  being  affected, 
and  the  affection  of  the  grandfather's  brother  pointing 
to  the  deformity  having  existed  one  generation  earlier 
still.  Abbott  states  that  among  cases  of  congenital  dislo- 
cation of  the  radius  that  have  been  previously  described 
he  has  been  able  to  find  but  one  in  which  the  deformity 
was  hereditary.    This  was  the  case  of  Pye-Smith.^* 

It  is  plain  that  only  those  cases  can  be  accepted  which 
(a)  have  been  observed  by  a  physician  directly  after 
birth,  or  (b)  which  are  hereditary,  or  (c)  which  coexist 
with  other  deformities.  If  this  test  be  applied  it  throwa 
out  such  cases  as  that  of  Bessel-Hagen. 

Ilerskovits^'  deduces  as  hypotheses  to  explain  these 
luxations:  1.  External  injuries  to  the  belly  of  tlie 
mother  (Cruveilhier)  or  muscular  activity  of  the  fetus 
(Chaussier) .  2.  Disease  of  the  capsule  or  the  ligaments 
(Sedillot),  hydrops  or  fungus  (Parise,  V.  Ammon). 
3.  Disease  in  the  central  nervous  system,  with  consecu- 
tive contractures  (Guerin)  or  muscular  paralysis  (Ver- 
neuil).  4.  Peculiar  fixation  of  the  limbs  in  utero  (Da- 
puytren).  5.  Defective  construction  of  the  joint  (Pa- 
letta,  Breschet,  V.  Ammon). 

Appraille^*  has  written  an  exhaustive  monograph  on 
congenital  malformations  of  the  upper  extremity  of  the 
radius.  His  cases  are  of  congenital  absence  or  defective 
development  of  the  bone  rather  than  of  dislocation. 
From  the  functional  point  of  view,  however,  they  also 
are  characterized  especially  by  absence  of  the  movements 
of  pronation  and  supination  of  the  forearm.  He  believes 
them  to  be  the  result  of  quite  extensive  amniotic  com- 
pression occurring  before  the  formation  of  the  skeleton. 
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DISCUSSION. 

Db.  John  T.  BoTTOMLEYy  Boston — My  personal  experience 
with  congenital  deformities  of  the  radius  has  been  absolutely  tUL 
I  have  here  two  reports  of  cases  from  Dr.  F.  J.  Cotton  of  the 
out-patient  department  of  the  Boston  City  Hospital,  which 
I  will  read.  The  luxations  were  similar,  though  not  con- 
genital : 

Case  1. — Syphilis  of  the  elbow,  congenital, — M.  R.,  aged 
15,  doubtful  specific  history.  Three  years  ago  trouble  in  the 
left  elbow.  She  was  first  seen  two  years  ago,  at  which  time 
there  was  backward  luxation  of  the  radius,  bony  cartilaginous 
masses  at  the  lower  end  of  humerus,  the  radial  head  and  the 
ulna.  There  was  much  loss  of  motion,  especially  of  supination, 
of  which  there  was  none.  There  was  not  much  pain  and  no 
spasm.  Operation  refused.  She  was  treated  with  potassium 
lodid  for  two  or  three  months  and  then  lost  sight  of.  About  a 
month  ago  she  was  looked  up,  and  1  found  the  motion  slightly 
improved,  but  the  masses  are  unchanged. 

Case  2. — ^B.  H.,  aged  17.  For  two  years  she  has  had 
trouble  with  the  elbow,  which  has  not  been  painful,  but  has 
caused  much  limitation  of  motion.  Congenital  specific  history. 
18 
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At  the  present  time  is  under  treatment  for  iritis.  Her  condi- 
tion was  almost  exactly  like  Case  1,  but  with  dislocation  of 
the  radii  at  both  elbows.  She  was  operated  on  in  December 
last,  at  which  time  there  was  excision  of  the  heads  of  both 
radii  with  transplantation  of  the  distorted  orbicular  ligament 
to  original  site.  Early  mobilization  followed,  and  she  was 
treated  with  potassium  iodid.  Ether  was  administered  once 
'in  order  to  free  adhesions.  Excellent  results  followed,  and  all 
motions  are  now  practically  normal  on  one  side;  much  im- 
proved and  still  improving  on  the  other  side,  but  supination 
is  not  free.  Both  cases  were  what  is  described  as  false  tumor 
albus.  The  radial  luxation  results  from  the  thrust  of  the 
raw  cartilaginous  formation.    There  is  no  synovial  disease. 

Db.  Fbed.  B.  Lund,  Boston — ^I  have  seen  the  cases  reported 
by  Dr.  Ck>tton,  and  the  result  he  has  obtained  in  one  arm  is 
certainly  remarkable.  The  motion  is  not  perfect,  but  it  is  a 
material  improvement,  and  it  is  certainly  a  revelation  to  see 
what  that  operation  has  done. 

Db.  De  Forest  Wilulbd,  Philadelphia — ^I  have  seen  two  or 
three  cases  of  congenital  dislocation  of  the  head  of  the  radius 
and  a  number  of  cases  where  there  have  been  various  con- 
genital defects  of  this  region.  When  the  humerus  or  the 
radius  are  affected  the  hand  is  usually  carried  in  the  position 
of  extreme  pronation.  I  do  not  think  that  any  law  can  be 
laid  down  in  regard  to  operation  in  these  cases;  every  case 
must  be  studied  according  to  the  conditions  presented,  and 
from  the  standpoint  of  the  ty]>e  of  distortion.  In  a  case  pre- 
senting the  symptoms  described  by  Dr.  Powers,  the  chances 
are  decidedly  in  favor  of  a  gain  by  excision  of  the  radius,  to- 
gether, with  section  of  the  muscles  to  relieve  the  extreme 
pronation.  In  congenital  and  birth  palsies  from  injury  of 
the  brachial  plexus  we  nearly  always  have  this  same  prona- 
tion. It  may  be  relieved  by  cutting  off  the  flexor  and  pro- 
nator muscles  from  their  attachment  to  the  humerus  and 
ulna.  The  arm  can  subsequently  be  used  5,  10  or  15  per  cent, 
better,  while  the  improvement  in  the  appearance  is  30  to  40 
per  cent. 

Db.  Chables  A.  Powebs,  Denver — One*s  first  thought  in 
such  a  case  as  this  would  be  to  take  out  the  head  of  the 
radius.  The  parents  refused  to  have  this  done  unless  given 
positive  assurance  that  definite  benefit  would  result.  In  view 
of  the  associated  conditions  and  after  a  careful  study  of  the 
literature  on  the  subject  I  did  not  feel  that  I  could  give  them 
this  assurance.  I  believe  that  Willard's  suggestion  of  divid- 
ing the  internal  rotators  of  the  humerus  to  be  a  very  useful 
one.  I  should  be  obliged  to  carefully  study  the  histories  of  the 
cases  cited  by  Dr.  Bottomley  before  being  certain  that  they 
were  analogous  to  the  one  which  I  present. 
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ACUTE  EPIPHYSITIS  CAUSING  A  CONDITION 
SUBSEQUENTLY    SIMULATING    CON- 
GENITAL HIP  MISPLACEMENT. 


JOHN  PRENTISS  LORD,  M.D. 

Professor  of  Surgery  Crelghton  Medical  College ;  Attending  Surgeon 
St.  Joseph's  Hospital. 

OMAHA. 


The  writer  uses  the  word  misplacement,  instead  of  dis- 
location, agreeing  with  Tubby,  who  says  that  dislocation 
can  not  properly  be  applied  to  a  condition  where  the  bone 
never  was  in  place;  the  word  misplacement  seems  to  be 
better  suited  to  describe  the  congenital  condition.  Epi- 
physitis does,  however,  result  in  a  dislocation,  and  the 
condition  might  therefore  be  properly  called  pathologic 
dislocation  of  the  hip,  resulting  from  epiphysitis. 

May  12,  1902,  a  female  child  of  2  years  was  referred  to  me 
by  Dr.  McClanahan.  It  was  delicate,  but  well  nourished. 
Appearances  indicated  congenital  misplacement  of  the  right 
hip.  Indeed,  all  the  conditions  were  typical  of  this  condition. 
The  history,  however,  disclosed  information  which  placed  such 
a  diagnosis  in  doubt.  At  16  months,  when  the  child  had  es- 
sayed to  walk,  she  was  normal,  as  far  as  the  parents  knew. 
At  this  time  she  suffered  a  severe  attack  of  lobar  pneumonia, 
from  which  she  was  convalescing  when  she  had  an  abscess  over 
the  hip,  which  was  incised.  Resolution  was  speedy,  and  no 
trace  was  left  on  examination  save  a  small  scar  one  line  in 
width  and  two  lines  in  length,  situated  3  cm.  below  and  1  cm. 
internal  to  the  anterior  superior  spine.  This  history  follow- 
ing pneumonia  indicated  that  the  abscess  was  pneumonococcic. 
The  history  elicited  from  the  attending  physicians  gave  evi- 
dence of  so  speedy  a  resolution  that  articular  or  epiphyseal 
disease  could  scarcely  be  credited,  though  it  was  suspected. 
A  periarticular  suppuration  predisposed  by  a  misplaced  hip, 
excited  by  the  pneumonococcus,  was  thought  to  be  a  possi- 
bility.   The  history  gave  no  certainty  as  to  the  diagnobis  of 
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either  congenital  hip  misplacement  nor  acute  epiphysitis. 
There  was  now  no  evidence  of  hip  disease.  The  limb  was 
freely  movable  in  all  directions  save  abduction,  which  was 
somewhat  restricted. 

As  before  stated,  the  deformity  was  typical  of  congen- 
ital hip  misplacement.  A  radiograph  did  not  give  infor- 
mation which  would  enable  the  inexperienced  observer 
to  make  a  differential  diagnosis,  but  the  writer  venture? 
this  observation,  based  on  comparisons  with  a  number 


of  raaiographs  of  congenitally  misplaced  hips,  all  of 
which  show  a  lesser  space  between  the  upper  extremity 
of  the  femur  and  the  pelvis.  In  fact,  it  may  be  said 
that  the  head  of  the  bone  invariably  lies  in  contact  with 
the  ilium.  The  radiograph  of  the  pathologic  dislocation 
shows  unusual  distance  between  the  pelvis  and  the  thigh 
bone.  This  condition  indicates  not  only  absence  of  the 
head  and  neck  of  the  bone,  but  an  amount  of  soft  tissue 
between  the  bones,  which  may  explain  why  our  best  ef- 
forts at  reduction  are  thwarted,  except  in  rare  cases. 
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In  an  attempt  at  reduction  in  this  case  by  the  Lorenz 
bloodless  method^  nothing  could  be  accomplished.  The 
absence  of  the  head  seemed  to  be  strikingly  apparent. 
The  bone  could  not  be  impigned  against  the  pelvis^  as 
it  can  in  cases  for  which  reduction  is  ordinarily  attempt- 
ed. I  was  not  satisfied  with  this  attempt,  however, 
neither  were  the  parents,  who  were  solicitous  that  every- 


thing be  done  to  remedy  the  deformity  and  the  disability. 
Therefore,  the  Lorenz-Hoffa  cutting  operation  was  done. 
The  incision  passed  directly  through  the  scar  of  the  old 
incision,  which  enabled  us  to  demonstrate  the  true  char- 
acter of  the  original  trouble,  i.  e.,  a  healed  funnel-shaped 
depression  over  the  capsular  ligament  indicated  the  site 
of    the    former    sinus    through    which    the    destroyed 
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epiphysis  had  been  discharged  in  the  form  of  pus  and 
debris.  A  dissection  into  the  former  capsule  showed  this 
to  be  a  closed  cavity^  practically  a  dense  ligamentous 
structure,  which  precluded  an  approximation  of  the 
trochanters  and  acetabulum.  I  use  the  word  trochanters 
advisedly,  because  none  of  the  head,  and  practically  none 
of  the  neck  of  the  femur  was  demonstrable.  The  opera- 
tion, therefore,  was  a  failure.  Literature  furnishes 
abundant  information  on  the  occurrence  of  this  condi- 
tion, but  little  or  nothing  on  the  treatment  of  the  de- 
formity and  disability.  With  the  evident  advancement 
in  the  treatment  of  hip  misplacement,  the  writer  has 
sought  information  from  some  of  those  who  would  be 
likely  to  avail  themselves  of  an3i;hing  offering  encour- 
agement in  the  handling  of  these  perplexing  cases.  Wis- 
ner  E.  Townsend  writes: 

I  have  seen  a  great  many  cases  and  believe  they  snuuld  be 
treated  as  excised  hips.  Where  there  is  no  adduction  and  the 
upper  end  of  the  femur  does  not  slip  too  much,  a  high  shoe  will 
sulfice.  If  adduction  exists  I  overcome  it  under  ether,  and 
put  the  limb  up  in  marked  abduction. 

I  have  not  treated  any  by  the  so-called  Lorenz  method,  but 
could  only  believe  it  might  be  of  use  providing  the  upper  end 
of  the  femur  could  be  kept  in  the  acetabular  cavity,  or  in 
front  and  below  the  anterior  superior  spine,  and  a  new  socket 
thus  formed  with  upper  end  of  femur  taking  the  place  of  the 
head,  which  has  disappeared. 

That  these  cases,  when  seen  long  after  recovery,  are  very 
rarely  correctly  diagnosed  is  a  fact,  and  I  have  had  a  number 
sent  to  me  on  the  supposition  that  they  were!  congenital  dis- 
locations. 

Royal  Whitman  says : 

I  have  performed  both  the  open  and  the  Lorenz  method  in 
these  cases.  The  aim  is,  of  course,  to  fix  the  femur  in,  or 
about,  the  acetabulum,  that  is,  anterior  to  it,  and  to  hold  the 
limb  finally  for  a  long  time  in  abduction  and  extension.  One 
hopes  thus  to  attain  security. 

One  can  hardly  report  on  final  results  until  many  years  have 
elapsed.  My  cases  are  still  under  treatment.  Perfect  cures 
are,  of  course,  out  of  the  question. 

A  letter  from  Professor  Lorenz  (whose  work  I  had 
witnessed  two  years  previously)  repljring  to  my  letter 
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requesting  information  along  these  lines,  is  of  especial 
interest  in  this  connection,  and  is  as  follows : 

The  diagnosis  can  always  be  made;  the  treatment  can  be 
the  same  as  in  cases  of  congenital  hip  dislocation,  but  never 
a  perfect  cure  can  be  obtained.  An  improvement,  however,  is 
nearly  always  possible.  Generally  the  head  of  the  femur  is 
more  or  less  destroyed,  sometimes  nearly  wanting,  so  that  the 
upper  extremity  of  the  femur  ends  like  a  broomstick. 

The  first  who  called  attention  to  these  cases  was  my  late 
master,  Professor  Albert.  Eeduction,  as  a  rule,  is  scarcely 
possible;  only  one  time  I  succeeded.  In  the  other  cases  (they 
are  rather  frequent,  these  cases  of  pathological  luxation  after 
osteomyelitis  or  other  infectious  diseases),  I  change  only  the 
position  of  the  leg,  the  flexion  and  adduction  of  the  thigh 
being  changed  in  an  habitual  abduction  (lyorrhesis  abduc- 
tionem)  and  hyperextension  of  the  thigh.  I  call  this  treat- 
ment, which  is  available  also  in  other  cases  die  Funotiona  ver- 
hesserung  defeoter  Hufigelefike,  The  condition  for  v^ght 
bearing  is  improved,  the  endurance  in  walking  is  augmented, 
but  the  limping  will  never  disappear,  although  it  can  be 
lessened,  too. 

With  this  additional  testimony,  the  writer  would  now 
be  disposed  to  undertake  this  treatment,  indorsed  by 
practically  all  three  of  the  distinguished  authorities 
quoted,  yet  he  would  have  reasons  to  doubt  its  usefulness 
in  a  case  such  as  the  one  herewith  reported.  The  treat- 
ment would  seem  rather  severe  to  inflict,  where  so  small 
a  prospect  of  benefit  is  promised.  The  limp  and  disa- 
bility, always  unilateral  in  the  cases,  are  really  not  so 
great  as  to  be  a  serious  handicap.  Some  years  of  experi- 
ence will  probably  be  necessary  before  the  profession  can 
decide  fully  the  merits  of  intervention. 

While  the  writer,  with  his  limited  experience,  which 
was  characterized  by  failure,  would  not  desire  to  pose  as 
a  pessimist,  yet  it  appears  to  him  that  the  very  nature 
of  the  anatomico-pathologic  conditions  present  would 
seem  to  effectually  preclude  the  possibility  of  successful 
treatment  in  many  of  these  cases.  That  cases  without 
too  much  destruction  of  the  femoral  head  and  neck  will 
be  improved  by  the  approximation  of  the  bone  to  the 
acetabulum,  or  placing  it  anterior  and  maintaining  the 
parts  in  this  position  for  a  long  time,  as  in  congenital 
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migplacement,  seems  not  imreasonable,  and,  in  view  of 
the  fact  that  nothing  better  is  offered,  should  be  tried. 

That  cases  of  epiphysitis  occurring  in  young  infants 
where  the  head  and  neck  of  the  bone  are  largely  cartilag- 
inous and  in  a  condition  favorable  to  be  destroyed  com- 
pletely, will  leave  a  condition  unfavorable  to  successful 
treatment,  except  as  recommended  by.Townsend,  i.  e., 
as  excised  hips,  by  an  extension  sole  to  lessen  the  limp, 
and  the  inevitable  scoliosis  resulting  from  a  tilted  pelvis, 
would  appear  to  be  about  all  that  can  be  done  in  some 
of  these  unfortunate  cases. 

Discussion  such  as  is  hoped  to  be  elicited  will  favor 
a  better  understanding,  perhaps,  and  tend  to  crystallize 
ideas  relating  to  what  now  seems  to  be  little  understood 
generally  and  rarely  practiced,  save  in  the  practice  of  a 
very  few  orthopedists. 

DISCUSSION. 
Db.  John  Ridlon,  Chicago — Some  weeks  ago  Dr.  Lord  aeked 
me  for  facts  concerning  this  condition,  and  I  told  him  that  I 
had  no  recollection  of  any  case,  and,  so  far  as  I  could  ascertain, 
I  had  no  record  of  any  case  that  appeared  to  resemble  con- 
genital dislocation  of  the  hip.  By  one  of  those  curious  circum- 
stances two  such  cases  have  since  come  to  me;  one  of  them  I 
have  operated  on  and  the  other  is  waiting  to  see  the  results  of 
the  first  operation.  Both  of  the  cases  were  in  children  and 
were  of  sudden  onset,  accompanied  with  great  pain.  Neither 
had  had  any  abscess  that  was  ever  recognized  or  opened,  and 
there  were  no  scars.  I  was  inclined  to  believe  that  it  was  a 
pneumococcus  infection,  and  I  was  somewhat  surprised  at  Dr. 
Lord's  statement  that  his  case  was  one  of  pneumococcus  in- 
fection, and  that  there  was  an  abscess,  because  I  was  under  the 
impression  that  one  did  not  get  abscess  in  the  pneumococcus 
infection.  Now  in  these  two  cases  the  edge  of  the  acetabulum 
was  ragged  and  the  greater  trochanter  was  one-half  inch  or 
more  above  the  upper  border  of  the  acetabulum,  and  the  line 
of  junction  to  the  shaft  where  the  neck  had  been  was  ragged. 
In  the  first  case,  a  colored  child,  I  foimd  what  I  thought  pos- 
sibly was  the  shell  of  the  former  head  of  the  bone,  it  being 
somewhat  of  that  size  and  shape.  Under  an  anesthetic  I  ven- 
tured to  pull  the  leg  down,  so  that  the  greater  trochanter 
would  be  in  the  neighborhood  of  the  acetabulum,  and  force  it 
into  the  acetabulum,  thinking  that  I  might  renew  the  in- 
flammatory condition,  and  more  likely  cause  the  formation  of 
adhesions  which  might  result  in  permanent  fixation.    As  I  did 
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the  operation  I  could  hear  a  crash,  as  though  some  partly  dis- 
eased portion  of  the  bone  was  being  crushed.  I  could  not 
make  out  whether  it  was  the  acetabulum  or  the  greater  tro- 
chanter. The  patient  has  not  recovered  fully  from  the  opera- 
tion, but  there  is  no  pain,  sensitiveness  or  temperature,  and 
the  patient  appears  to  be  perfectly  comfortable. 

The  other  case  resembled  the  first  exactly,  excepting  that  the 
shell  of  the  head  was  wanting,  and  there  was  a  transparent 
area  below  the  greater  trochanter,  as  if  the  bone  had  been 
partly  destroyed.  I  suggested  in  the  second  case  the  same  op- 
eration as  in  the  first.  It  seems  to  me  that  the  only  chance  of 
securing  satisfactory  results  is  in  pulling  the  greater  tro- 
chanter down  and  placing  it  in  contact  with  the  acetabulum, 
holding  it  in  place  by  mechanical  appliances  for  many  months 
and  then,  if  necessary,  putting  on  a  leather  support  to  hold 
it  in  place  for  many  years.  I  do  not  think  one  should  fear 
the  inciting  of  imdue  inflammation,  as  it  would  seem  by  this 
inflammation  we  would  get  a  greater  degree  of  fixation  and 
better  results. 

Dr.  Wisneb  R.  Townsend,  New  York — This  paper,  it  seems 
to  me,  is  particularly  opportune,  for  the  reason  that  the 
country  is  being  scoured  for  patients  with  supposed  dislocation 
that  some  surgeon  may  reduce  a  la  Lorenz.  The  first  question 
to  be  considered  is  that  of  diagnosis.  If  the  diagnosis  is 
correctly  made  the  subsequent  treatment  may  be  correct.  If 
it  is  incorrect  it  is  very  imcertain  what  the  treatment  may 
do.  One  point  that  seems  to  me  of  especial  importance 
after  the  diagnosis,  is  the  future  of  the  child.  I  have  had  the 
misfortime  to  be  able  to  follow  some  of  these  cases  for  ten  or 
fifteen  years,  and  those  which  were  neglected  were  far  worse 
off  than  those  which  were  cared  for.  To  my  mind  the  points 
of  most  importance  are  to  keep  the  thigh  abducted  and  pre- 
vent irritation.  The  cases  should  be  kept  under  observation 
for  many  years.  The  thigh  can  be  placed  in  a  plaster-of-paris 
bandage  or  a  leather  support  or  splints,  if  desired,  and  much 
good  result.  As  far  as  reducing  the  supposed  dislocation  by 
the  Lorenz  method  is  concerned,  I  do  not  believe  that  we  can 
accomplish  much  except  by  putting  the  bone  in  an  anterior 
position.  I  have  never  seen  a  case  of  congenital  dislocation 
in  which  you  could  not  feel  the  head  of  the  bone;  sometimes 
it  is  very  distinct,  although  deformed.  In  acute  epiphysitia 
the  head  is  almost  entirely  absent,  and  if  the  history  of  the 
previous  abscess  is  secured  it  is  a  rather  easy  diagnosis  to 
make.  Without  the  head  of  the  bone,  of  course,  we  can  never 
have  as  perfect  motion  as  in  the  normal  child,  and  no  method 
of  treatment  can  restore  the  head. 

Db.  John  P.  Lord,  Omaha — Just  a  word  in  regard  to  the 
pneimiococcus.  As  I  have  said,  this  condition  was  only  sus- 
pected because  the  child  had  pneumonia.    It  occurred  after  the 
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child  was  convalescing  and,  of  course,  a  mixed  infection  might 
have  caused  the  suppuration  and  the  discharge.  The  remark 
made  bj  Dr.  Ridlon  that  pneumococcus  infections  of  the  joints 
do  not  terminate  in  abscess  would  tend  to  confuse  us,  if  we  con- 
tinued to  depend  on  the  presence  of  the  scar  for  diagnosis. 
The  writer  felt  somewhat  backward  about  bringing  before  the 
Section  a  subject  which  was  so  rare  and  of  so  comparatively 
little  general  interest,  because  I  find  that  very  few  are  in- 
formed outside  of  those  working  in  special  lines,  and  even 
these  are  undetermined.  It  is,  therefore,  very  important,  as 
Dr.  Townsend  suggests,  that  this  matter  be  discussed  at  this 
time,  in  order  that  we  may  get  our  minds  clear  on  this  subject. 
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NECESSITY  FOB  MOKE  CAEB  IN  THE  TREAT- 
MENT OP  SKULL  PEACTUEES. 


W.  H.  EARLES,  MJ). 

IdLWAUKEBy  WIS. 


The  substance  of  this  paper  is  based  on  the  following 
propositions : 

1.  Practnres  of  the  skull  are  not  always  recognized  as 
such  until  too  late  to  receive  proper  treatment. 

2.  Practures  of  the  skull  when  not  properly  treated  at 
or  about  the  time  of  fracture^  occasionally  result  in 
deaths  and  if  not  in  death  in  serious  remote  consequences. 

3.  Practures  of  the  skull,  when  properly  treated, 
usually  terminate  satisfactorily. 

Every  practitioner  is  aware  that  a  large  number  of 
skull  depressions,  with  their  usual  concomitants,  are 
constantly  forcing  themselves  on  our  attention.  It  is, 
we  believe,  right  to  assume  that  surgeons  are  familiar 
with  the  mischief  that  such  depressions  create,  and  would 
not  knowingly  allow  them  to  remain  were  they  recog- 
nized at  the  time  of  injury.  As  no  special  reasons  exist 
for  these  omissions,  we  are  forced  to  the  conclusion  that 
carelessness  at  the  time  of  the  first  examination  is 
responsible  for  the  errors  in  diagnosis  and  their  conse- 
quent evil  eflEects. 

The  conclusions  of  Hippocrates — sometimes  credited 
to  Sir  Astley  Cooper — ^that  "No  injury  to  the  head  is  too 
slight  to  be  despised,  nor  too  severe  to  be  despaired  of" — 
were  never  clearer  than  to-day,  and  still  many  of  us  fail 
in  appreciating  their  significance,  or  if  appreciating, 
fail  to  profit  by  them. 

An  apparently  insignificant  scalp  wound  may  be  asso- 
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elated  with  a  serious  fracture  beneath,  and  even  a  con- 
tusion of  the  scalp  may  cover  a  fracture,  with  depression 
and  accompanying  laceration  of  brain  tissue  and  coy- 
erings.  The  scalp  woimds  may  be  ever  so  carefully 
dressed  and  the  subsequent  healing  be  ever  so  perfect, 
but  unless  our  range  of  inquiry  is  suflBciently  compre- 
hensive to  take  in  all  possibilities,  deeper  injuries  may 
remain,  to  be  followed  by  headache,  epilepsy,  or  even 
insanity.  Usually  these  cases  do  not  present  themselves 
for  examination  imtil  the  evil  effects  of  injury  are  fully 
established  and  little  can  be  done  for  their  relief. 

Roberts  tells  us  in  his  "Fractures  of  the  Cranium'* 
that  their  importance  and  interest  center  not  in  the 
damage  done  to  the  bone,  but  in  the  associated  injuries 
sustained  by  the  brain  and  its  membranes.  He  also  tells 
us  that  the  inner  table  is  nearly  always  more  extensively 
broken  than  the  outer.  Keen  says  that  "fractures  of  the 
inner  table  alone  can  only  be  suspected.**  Starr  (Brain 
Surgery,  p.  27)  reports  two  cases  operated  on  by  Mc- 
Burney,  of  which  he  says:  "The  pressure  of  splinters 
of  bone  cracked  off  from  the  inner  table  of  the  skull  and 
imbedded  in  the  brain  in  the  motor  area,  for  the  arm 
with  cysts  at  the  same  place  was  demonstrated.**  Da 
Costa  warns  us  by  writing:  "The  prognosis  of  fractures 
of  the  vault  depends  on  the  extent  of  brain  injury,  rath- 
er than  on  the  extent  of  bone  injury.** 

In  this  connection  we  must  not  forget  that  any  injury 
suflBciently  violent  to  produce  a  fracture  of  the  skull,  is 
also  suflSciently  violent  to  produce  injuries  to  the  soft 
parts  beneath.  In  support  of  this  statement  we  may 
be  pardoned  for  submitting  the  following,  taken  from 
the  clinical  records  of  the  writer:  From  an  analysis 
of  86  cases  where  injury  to  the  skidl  wall  existed,  68 
were  accompanied  with  probable,  and  57  with  positive, 
evidence  of  cerebral  disturbances.  These  conclusions 
were  verified  in  52  cases  through  operation.  Clinical 
reports  of  competent  observers,  coupled  with  everyday 
experiences,  have  clearly  demonstrated  that  blows  or 
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falls  on  the  head  may  cause  serious  trouble,  both  pres- 
ent and  prospective,  without  producing  fracture  to  the 
skull  wall.  If  this  be  true,  how  much  more  likelihood 
is  there  of  such  conditions  being  present  when  fracture 
exists,  especially  if  that  fracture  be  depressed.  It  is 
on  the  effects  of  these  injuries,  rather  than  on  the 
injuries  themselves,  that  we  would  lay  emphasis,  and 
to  invite  attention  to  the  necessity  of  a  full  and  correct 
diagnosis  at  or  about  the  time  of  injury,  in  order  that 
either  condition  may  be  properly  treated.  Every  case 
of  recent  head  injury,  however  trivial  it  may  appear, 
should,  we  believe,  be  treated  with  the  greatest 
consideration,  lest  damage  to  hidden  and  important 
structures  escape  our  attention,  thus  leaving  a 
foundation  for  future  trouble  which  too  often  is  irre- 
parable. 

What  shall  we  do  to  improve  existing  conditions? 
Make  a  thorough  examination  at  or  about  the  time  of 
injury  if  possible,  and  then  rationally  treat  the  con- 
ditions found.  Open  wide  the  scalp  wound,  carefully 
examine  the  bone  beneath,  and  if  this  be  found  in- 
jured, then  examine  the  brain.  An  examination  of 
the  tissues  suspected  of  injury  when  cleanly  and  care- 
fully made,  does  not  expose  the  patient  to  any  special 
dangers,  while  it  may  be  of  the  most  significant  value, 
by  determining  conditions  and  leading  to  treatment 
that  will  result  in  the  prevention  of  very  undesirable 
consequences.  This  is  a  rational  surgical  procedure 
based  on  science  and  common  sense.  On  this  point 
Otto  Schar,  in  the  Archives  of  Clinical  History ,  says: 
'TEpilepsy  following  injury  to  the  skull  can,  in  the 
majority  of  cases,  be  avoided  with  almost  absolute  cer- 
tainty if  only  active  and  proper  treatment  be  instituted 
at  the  time  of  injury/^  Again  we  quote  from  Da  Costa 
when  he  says:  "Trephining  cases  where  no  symptoms 
exist,  although  there  is  marked  depression,  often  pre- 
vents disastrous  consequences  arising  in  the  future.** 

We  believe  that  all  fractures  of  the  skull  with  de- 
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preesion  should  be  trephined,  the  depressed  bones  ele- 
vated, and  underlying  soft  parts  carefully  examined, 
and  if  found  injured,  repair  attempted. 

We  believe  that  all  fractures  of  the  skull  with  or 
without  depression  when  symptoms  of  cerebral  dis- 
turbance eidst,  should  be  trephined.  We  belieye  that 
all  skull  fractures,  regardless  of  the  presence  or  absence 
of  cerebral  symptoms,  should  be  carefully  examined  be- 
fore the  soft  parts  are  closed  over  them. 

In  operation  in  no  other  part  of  the  body  does  the 
surgeon  dose  the  wound  until  he  has  satisfied  himself 
as  well  as  may  be,  as  to  the  conditions  beneath. 

Under  ordinary  conditions  the  necessary  and  proper 
treatment  may  be  carried  out.  Thorough  cleansing  of 
the  parts  to  be  operated  on  may  be  secured  in  almost 
any  room;  the  operator  and  assistants  must  be  dean, 
as  must  the  instruments,  sponges  and  dressings.  The 
scalp  is  raised,  the  underlying  bone  examined,  and  if 
fragments  are  found,  they  must  be  removed.  A  button 
of  bone  is  then  removed  with  the  trephine  and  the 
parts  beneath  examined.  If  found  necessary,  the  open- 
ing is  to  be  enlarged  with  the  chisel.  If  only  the  dura 
be  torn,  it  may  be  united  with  catgut ;  if  the  brain  tis- 
sue be  injured,  any  ragged  edges  must  be  removed — 
the  freshened  edges  approximated  and  so  retained 
with  fine  sutures — all  depressed  bone  must  be  devated, 
when  the  scalp  may  be  closed  in  the  usual  way  with  or 
without  gauze  drainage  as  circumstances  may  seem  to 
warrant. 

Every  patient  to-day,  of  whatever  condition,  is  en- 
titled to  intelligent  treatment  when  injured;  every  sur- 
geon should  be  prepared  to  give  this  treatment  when 
called  on  to  do  so.  These  statements  are  especially  true 
when  associated  with  injuries  to  the  head.  We  should, 
therefore,  aim  to  be  thorough  in  our  work,  guided  by 
the  clinical  experience  of  the  past,  to  the  end  that  full 
justice  may  be  done  both  patient  and  doctor. 

Carelessness  in  the  treatment  of  the  class  of  cases 
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referred  to,  appears  to  be  responsible  for  at  least  much 
subsequent  suffering,  and  ought  to  be  discouraged. 

Drawing  on  the  clinical  experience  of  the  able  observ- 
ers quoted  in  this  paper,  as  well  as  from  the  daily 
experiences  of  practitioners  generally,  we  are  forced 
to  the  conviction  that  not  all  that  is  possible  is  being 
accomplished  in  head  surgery.  Even  were  the  remote 
consequences  less  deplorable  than  we  find  them,  there 
would  still  be  sufBcient  reason  for  reformation  along 
these  lines. 

We  labor  night  and  day  with  commendable  energy, 
and  write  volumes  on  conditions  of  the  appendix;  the 
midnight  lamp  finds  us  devising  contrivances  for  the 
repair  of  the  intestines;  the  gall  bladder  and  its  ducts 
command  our  closest  attention — ^then  why  make  the 
skull,  the  storehouse  of  the  most  important  organ  in 
the  body,  a  matter  of  secondary  consideration? 

We  all  know  that  any  impairment  of  the  brain 
seriously  affects  the  entire  economy.  We  should  also 
know  how  when  possible  to  prevent  this  impairment, 
for  here,  as  nowhere  else,  do  we  recognize  the  force 
of  the  adage,  "Prevention  is  better  than  cure.*' 

There  are  a  greater  number  of  heads  than  appendices. 
By  virtue  of  their  exposed  anatomic  positions  they 
are  more  frequently  in  need  of  repair  than  are  the  in- 
testines. When  seriously  injured,  they  expose  the 
patient  to  greater  dangers  than  do  gallstones. 

Why  not  give  them  that  consideration  their  im- 
portance entitles  them  to? 

DISCUSSION. 
Dr.  J.  Qabland  Shebrill,  LouisviUe — This  subject  is  one 
of  great  importance  to  all  men  who  are  doing  surgery,  espe- 
cially cranial  surgery,  and  I  believe  that  many  cases  of  this 
class  are  not  treated  pr<^rly  as  mentioned  by  the  speaker. 
This  occurs  for  many  reasons,  and  a  very  important  one  is, 
that  the  diagnosis  is  not  made,  and  we  can  only  say  that  diag- 
nosis of  fracture  with  trouble  within  the  cranium  is  not  al- 
ways easily  made.  I  believe  that  the  old  classification  of  symp- 
toms is  largely  responsible  for  this  condition.  It  is  possible 
to  have  grave  lesions  of  the  brain  with  but  slight  symptoms. 


Digitized  by 


Google 


280 

and  Bometimes  with  extensive  damage  to  the  brain  the  patient 
will  be  able  to  be  up  and  about,  the  symptoms  coming  later. 
If  we  have  the  symptoms  of  compression  of  the  brain,  then 
we  have  a  demand  for  an  operation,  but  there  is  no  less  a  de- 
mand for  operative  procedure  where  the  symptoms  indicate 
what  has  been  formally  known  as  concussion  of  the  brain. 
I  believe  when  you  make  a  diagnosis  of  concussion  of  the  brain 
you  should  always  make  a  thorough  examination  of  the  shaven 
scalp.  Localized  pain  on  pressure  is  of  the  greatest  import- 
ance in  making  your  diagnosis.  In  connection  with  this  symp- 
tom the  use  of  the  percussion  hammer  or  your  finger  will  often 
elicit  a  crack  in  the  skull,  which  you  would  not  otherwise  be 
able  to  discover.  In  connection  with  these  symptoms  you  should 
watch  the  pulse,  respiration  and  pupillary  reaction;  these  are 
quite  important.  In  these  cases  the  temperature  rises  as  the 
blood  flows  at  the  base  of  the  brain  and  the  pupil  becomes 
dilated  and  fixed. 

In  concussion  of  the  brain  you  often  meet  another  symptom, 
a  rapid  irritable  pulse,  while  the  pupil  is  not  fixed  and  dilated 
as  in  compression  of  the  brain.  Taking  these  things  into  con- 
sideration a  diagnosis  of  trouble  within  the  skull  can  be  made, 
and  when  this  fact  has  been  established  I  believe  that  most  of 
the  fractures  of  the  skull  should  be  investigated,  except  those 
very  serious  fractures  of  the  base  of  the  skull  where  there  is 
very  little  hope  for  relief,  but  I  believe  that  the  field  for  opera- 
tive procedure  will  be  widened,  even  in  these  cases.  All  de- 
pressed fractures  of  the  skull  and  all  compound  fractures 
should  be  trephined,  and  even  linear  fractures,  especially  when 
brain  symptoms  are  present. 

Db.  Carl  Wag  neb,  Chicago — In  connection  with  Dr.  Earles' 
very  suggestive  paper  I  would  like  to  report  two  cases  which 
tend  to  illustrate  the  imperative  necessity  of  operating  on  all 
cases  of  depressed  fracture  of  the  skull.  Of  these  two,  the 
first  one  represents  the  one  extreme,  where  the  injury  appears 
to  be  so  slight  that  it  hardly  seems  worthy  of  attention,  or 
even  escapes  notice,  while  the  second  typifies  the  other  extreme 
in  which  the  case  is  seemingly  utterly  hopeless  and  beyond 
human  aid. 

In  the  first  case  the  mother  called  me  on  account  of  an 
eruption  of  the  skin,  which  she  took  for  scarlet  fever.  The 
skin  eruption  did  not  resemble  that  of  scarlet  fever  or  measles, 
neither  were  any  throat  symptoms  present.  Temperature  102. 
The  child  had  had  several  attacks  of  convulsions,  and  on  be- 
ing put  on  the  floor  described  semi -circles  to  the  right  and  then 
fell,  insteading  of  walking  in  a  straight  line.  This  attracted 
my  attention  to  the  brain,  and  examination  of  the  head  I 
found  a  sensitive  little  spot  and  a  small  crust  covering  a  slight 
abrasion  of  the  scalp. 

The  mother  then  seemed  to  remember  that  the  child  had 
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fallen  against  the  sharp  edge  of  the  leg  of  the  bed  about  two 
weeks  previously.  The  child  had  not  complained  at  all  at  that 
time.  On  operating,  a  stellate  fracture  with  depression  of  the 
bone  and  pus  between  bone  and  scalp,  as  well  as  oozing  through 
b^ween  the  bone  splinters  from  underneath,  was  disclosed. 
Another  abscess  was  found  directly  under  the  dura  mater, 
containing  about  a  half-teaspoonful  of  pus.  Immediately  after 
the  operation  the  temperature  became  normal  and  the  child  re- 
covered quickly.  This  case  was  presented  to  the  North  Chicago 
Medical  Society  three  years  after  the  operation,  where  I  could 
show  that  the  whole  defect  of  the  bone  had  been  closed  up  by 
new  osseus  tissue. 

The  second  case,  a  boy  of  7,  fell  from  the  third  story  on 
a  stone  pavement,  head  first.  Dr.  Williams  and  Dr.  H.  Wag- 
ner, who  had  been  attending  the  boy  during  the  two  hours  since 
the  accident,  informed  me  that  the  child  had  been  lying  abso- 
lutely motionless,  with  knees  and  arms  flexed,  with  stertorous 
Cheyne-Stokes  respiration,  during  the  entire  time,  almost 
pulseless,  the  pupils  dilated  and  fixed  and  did  not  respond  to 
the  effect  of  light.  There  was  a  profuse  hemorrhage  from  the 
right  ear,  both  nostrils  and  mouth.  On  top  of  the  right  side 
of  the  head  near  the  frontal  region  of  the  skull  a  deep  de- 
pression large  enough  to  admit  three  fingers  could  be  seen. 

1  made  an  extensive  Lannelongue  incision,  without  anesthetic. 
The  injured  field  was  exposed.  The  anterior  and  posterior 
branches  of  middle  meningeal  arteries  were  tied,  the  ruptured 
longitudinal  sinus  tamponed,  the  lateral  sinus  on  the  right  side 
blocked  with  gauze.  The  bony  defect  was  very  nearly  as  large 
as  the  palm  of  the  hand.  A  bi-parietal  fracture,  which  had 
torn  the  longitudinal  sinus,  extended  through  the  temporal 
bone,  which  was  afterwards  verified  by  the  examination  of  the 
ear,  where  Dr.  Gradle  found  a  scar  in  the  drum  and  bone.  The 
boy  left  the  hospital  fourteen  days  after  in  good  health  and  has 
been  for  the  last  seven  years  a  good,  bright  scholar  in  school. 

Dr.  T.  J.  SuLUVAN,  Chicago— Cases  of  fracture  of  the  skull 
may  be  divided  into  two  classes:  simple  and  compound.  The 
simple  cases  are  cases  to  be  placed  under  observation,  and  when 
the  conditions  warrant  interference  by  surgical  intervention. 
The  compound  fractures,  of  course,  should  always  receive  all 
the  relief  that  is  afforded  by  modern  surgery,  and  the  wound 
should  be  dressed  with  a  primary  antiseptic  dressing  at  the 
time  of  the  traumatism,  so  that  when  the  patient  is  received 
by  the  surgeon  the  case  from  the  time  of  the  injury  to  the 
time  of  the  operation  is  controlled  by  primary  antiseptic  dress- 
ing. The  best  antiseptic  is  bichlorid  of  mercury,  in  a  strength 
of  1  to  1000.  All  the  compound  fractures  certainly  require 
surgical  intervention.  In  these  cases  the  operation  should  be 
proceeded  with  with  all  surgical  precaution  in  the  way  of  ele* 
vating  the  fracture  and  restoring  the  condition  of  the  patient 
19 
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In  cases  where  the  meningeal  vessels  are  torn,  and  where  it  is 
very  difficult  to  do  the  operation  without  hemorrhages,  we  can 
safely  place  a  quantity  of  the  normal  salt  solution  within  the 
dura.  In  some  of  those  cases  we  have  very  severe  hemorrhage 
from  the  meningeal  arteries,  and  good  may  be  derived  from  the 
little  device  referred  to.  The  Mosaic  may  be  secured  to  the 
dura  by  careful  adjustment  with  a  very  fine  through-and- 
through  catgut  suture.  In  this  way  we  can  control  the 
hemorrhage,  and  after  about  forty-eight  hours  we  can  re- 
duce the  Mosaic  and  insert  packing,  which  may  be  done  at  once 
in  those  cases,  where  hemorrhage  is  not  an  important  factor. 
In  that  way  we  provide  against  the  danger  of  adhesions  of  the 
dura  and  the  scalp.  Later  in  those  cases  in  which  that  pro- 
cedure has  not  been  carried  out  and  we  have  adhesions  be- 
tween the  dura  and  the  scalp,  we  have  a  very  beautiful  little 
procedure  that  we  can  resort  to.  By  making  a  large  flap  and 
dissecting  it  off  carefully  and  then  by  running  the  chisel  in 
between  the  parts,  we  can  keep  the  dura  separated  from  the 
scalp  and  provide  against  adhesions.  Of  course,  five  minutes 
is  too  short  a  time  to  systematically  dissect  these  parts.  It 
seems  to  me  that  all  classes  of  injury  to  the  skull  can  be 
divided  into  two  classes,  simple  and  compound,  and  all  cases 
of  simple  fracture  should  be  kept  under  observation  and  surg- 
ical interference  undertaken  as  soon  as  the  motor  symptoms 
are  noticed.  The  compound  fractures  demand  immediate  opera- 
tion under  the  most  thorough  aseptic  methods.  When  sepsis 
does  occur,  a  median  incision  should  be  made  in  the  skull  and 
drainage  provided.  At  least  in  one  instance  of  compound  frac- 
ture of  the  skull,  which  had  gone  over  for  eighteen  months 
after  the  time  of  the  injury,  it  was  possible  to  save  the  patient 
by  those  great  multiple  incisions.  In  this  case  the  temperature 
had  run  up  very  high,  the  patient  had  had  convulsions,  but 
was  relieved  by  this  operation. 

Dr.  B.  B.  Davis,  Omaha,  Neb. — When  I  see  a  case  of  head 
injury  I  always  try  to  keep  this  point  in  mind.  It  does  not 
matter  how  much  the  fracture  or  how  small  the  fracture  is,  or 
how  much  injury  there  is  to  the  membrane  or  to  the  bone,  the 
point  that  we  are  concerned  with  more  than  anything  else  is 
the  extent  of  the  injury  to  the  brain.  I  have  bc^  very  much 
surprised  in  some  instances  to  see  quite  an  extensive  fracture 
of  the  bone,  with  practically  no  injury  to  the  dura  or  to  the 
brain,  and,  on  the  other  hand,  I  have  seen  cases  where  the 
fracture  was  insignificant,  and  have  found  a  great  deal  of  in- 
jury to  the  dura  and  perhaps  to  the  gray  matter  of  the  brain. 
To  decide  when  to  do  an  operation  immediately  and  when  not 
to  do  an  operation  is  not  always  so  easy,  and  I  think  we 
should  always  consider,  first,  is  there  any  danger  if  we  do  not 
do  the  operation,  and  second,  are  we  going  to  leave  this  pa- 
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tient  in  a  bad  condition  if  we  do  not  do  it?  I  think  we  have 
trephined  in  two  or  three  instances  unnecessarily.  In  some 
cases  I  have  not  found  enough  pathology  to  warrant  the  opera- 
tion. The  question  is  whether  there  is  not  enough  cicatricial 
tissue  to  form  dural  adhesions,  so  that  in  the  future  that  pa- 
tient may  have  paralysis  due,  not  to  the  original  injury,  but 
to  the  trephining.  I  think  we  should  not  do  this  operation  un- 
less it  is  absolutely  necessary. 

Dr.  G.  S.  Bbown,  Birmingham,  Ala. — I  merely  wish  to  re- 
port a  case  of  injury  to  the  middle  meningeal  artery  with  re- 
sulting paralysis.  I  merely  report  it  because  it  is  a  case  of 
very  unusual  occun^ence,  and  I  never  heard  of  one  being  re- 
ported before.  It  occurred  in  my  practice  about  three  weeks 
ago.  I  operated  on  it  and  found  a  very  small  clot  about  the 
size  of  a  white  bean.  The  convulsions  and  paralysis  and  all  the 
other  symptoms  disappeared  two  hours  after  the  operation, 
and  in  ten  days  the  child  was  up  and  well. 

Dr.  Charles  H.  Lemon,  Milwaukee,  Wis. — In  injuries  to 
the  skull,  especially  those  caused  by  a  fall  from  a  height,  we 
sometimes  find  serious  intracranial  disturbance  without  dem- 
onstrable hemorrhage  within  the  cranial  cavity,  and  I  think  it 
is  the  experience  of  those  who  have  seen  many  of  these  cases 
that  some  cases  are  allowed  to  die  under  a  diagnosis  of  concus- 
sion of  the  brain,  which  might  possibly  have  been  saved  if  sub- 
jected to  operative  procedure.  There  is  a  pathologic  condition 
of  the  brain  following  trauma  that  is  oftentimes  overlooked. 
We  may  have,  and  we  frequently  do  have,  contusion  of  the 
brain  itself  and  its  membranes,  and  as  the  result  of  that  con- 
tusion we  have  edema  of  the  brain  causing  intracranial  pres- 
sure of  a  fatal  character  which  might  be  avoided  by  trephin- 
ing and  drainage.  We  are  expecting  in  the  brain  a  power  of 
resorption  that  we  do  not  expect  in  other  tissues  of  the  body. 
We  seem  to  have  lost  sight  of  the  fact  that  in  the  arrest  of  the 
fall,  when  the  delicate  structure  of  the  brain  is  contused  by 
its  sudden  sharp  contact  with  its  bony  envelope,  it  must  un- 
dergo the  same  pathologic  process,  with  all  its  attendant  in- 
flammatory changes,  that  other  soft  tissues  similarly  injured 
undergo  more  favorably  situated  for  the  purpose  of  expansion. 

There  recently  came  under  my  observation  the  case  of  a  man 
who  fell  forty  feet,  receiving  a  compound  fracture  of  the  right 
wrist  with  numerous  contusions  of  the  body  without  apparent 
injury  to  the  head.  Ten  days  after  the  injury  he  developed  a 
partial  paralysis  of  the  right  arm  and  right  leg  and  became 
markedly  comatose,  the  hemiplegia  becoming  complete  on  the 
eleventh  day.  On  the  eleventh  day  his  temperature  was  102, 
pulse  145  and  respirations  10  per  minute.  Coma  complete.  I 
trephined  the  skull  low  down  on  the  left  side,  opening  the 
middle  fossa.     There  was  no  extradural  hemorrhage  and  no 
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pulsation  of  the  brain  could  be  Been.  The  dura  was  incised. 
A  contused  area  of  the  brain  bulged  into  the  wound.  The 
center  of  this  area  was  markedly  ecchymotic  and  the  sur- 
rounding cortex  of  the  brain  appeared  infiltrated.  A  grooved 
director  was  inserted  which  permitted  the  escape  of  a  large 
amount  of  cerebrospinal  fluid,  reliering  the  intracranial  pres- 
sure, and  at  the  end  of  ten  minutes  the  brain  began  to  pulsate 
vigorously.  The  wound  was  drained  by  strands  of  catgut  and 
heavy  moist  dressings  used  to  favor  the  relief  of  tension  by 
drainage.  In  three  days  all  paralysis  had  disappeared,  the 
man  was  able  to  talk  and  the  tanperature  dropped  to  100  de- 
grees. 

I  cite  this  case  because  it  illustrates  that  in  all  cases  of 
severe  injury  to  the  skull  there  is  likely  to  be  contusion  of  the 
brain  without  hemorrhage  followed  by  inflammatory  reaction 
which  may  produce  fatal  intracranial  pressure.  This  may  oc- 
cur without  demonstrable  signs  of  injury  to  the  head,  so  that 
in  order  to  give  these  patients  every  possible  chance  for  re- 
covery the  skull  should  be  opened  for  the  purpose  of  relieving 
tension  and  by  providing  free  drainage  afford  the  brain  the 
greatest  possible  room  for  expansion. 

Db.  T.  C.  Withkbspoon,  St.  Louis — I  take  it  for  granted  that 
the  subject  under  discussion  is  injury  to  the  brain  following 
fracture  of  the  skull.  There  are  four  sources  of  danger:  First, 
hemorrhage ;  second,  laceration  or  more  extensive  pulpification ; 
third,  presence  of  bone  or  foreign  body  in  the  brain  or  making 
pressure  on  it;  fourth,  sepsis.  The  most  dangerous  form  of 
fracture  as  far  as  infection  is  concerned  is  of  the  base  of  the 
skull.  It  is  certainly  bad  practice  to  irrigate  the  nasal  cavity, 
as  some  recommend,  to  aid  in  disinfection.  The  water  is  too 
often  the  conveyor  of  infection.  Above  all  things,  the  air  of 
the  room  should  be  kept  moist  to  prevent  crust  formation  as 
far  as  possible. 

As  to  exploration  in  case  of  hemorrhage  or  laceration,  I  feel 
the  dura  is  too  often  opened.  Adhesions  are  necessarily  formed 
at  the  cut  in  the  dura,  and  epilepsy  is  a  possible  sequence. 
These  cases  suffer  from  sudden  movements  or  jars.  Two  cases 
have  come  under  my  observation  in  which  I  was  sorely  tempted 
to  open  the  dura  initially,  and  time  has  demonstrated  the  wis- 
dom of  not  doing  so.  About  14  years  ago  a  gentleman  was 
thrown  from  his  horse  and  suffered  a  fracture  at  the  base  of 
the  skull.  A  profound  coma  lasted  for  a  while,  which  left,  on 
clearing,  a  distinct  hemianopsia.  At  this  time  I  favored  ex- 
ploration, but  he  fell  to  the  care  of  another  surgeon  and  I  lost 
sight  of  him.  Six  months  ago  he  returned  to  me,  asking  that 
I  explore  his  brain  to  flnd  out  why  he  still  had  the  hemianopsia. 
I  advised  against  this,  stating  it  was  too  late  to  accomplish 
anytliing  regardless  of  the  primary  cause.    In  a  short  time  he 
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returned  with  a  statement  made  out  by  his  attorney  to  the 
effect  that  I  would  be  in  no  way  responsible  for  the  outcome 
in  case  I  operated.  With  him  he  brought  some  friends  to  urge 
this  on  me.  On  opening  the  skull  we  found  absolutely  nothing 
in  the'  area  of  the  cuncus.  Evidently  the  original  injury  was 
a  laceration  deep  in  the  basilar  area.   / 

The  second  case  was  that  of  a  man  with  fractured  skull  due 
to  a  rock  falling  on  his  head  from  a  height.  The  cutaneous 
wound  was  small,  but  the  fracture  involved  the  major  portion 
of  the  left  side  of  the  skull.  There  was  no  paralysis,  but  com- 
plete aphasia;  neither  could  he  write.  His  understanding  of 
written  language  was  questionable,  likewise  that  which  he 
heard.  The  bone  just  above  the  commencement  of  the  Sylvian 
fissure  was  most  depressed.  This  was  removed.  The  remaining 
area  on  the  side  of  the  head  was  left  intact  after  adjusting 
the  fragments  of  attached  bone  as  best  I  could.  A  primary 
healing  followed,  and  at  present  he  can  speak  well  enough  to 
get  about  and  ask  for  necessities.  The  distinct  localization 
made  it  tempting  to  explore  further  in  each  case,  but  I  am 
sure  it  would  have  been  more  harmful  than  beneficial. 

Db.  W.  H.  Earles,  Milwaukee,  Wis.,  closing — ^This  paper  has 
been  read  in  the  hope  that  it  may  stimulate  a  more  thorough 
application  of  the  knowledge  we  have  on  this  subject  The 
point  that  I  especially  wish  to  emphasize  is  that  we  do  not 
exercise  that  amount  of  care  and  judgment  that  we  should  in 
these  cases.  Nowhere  else  in  our  operative  work  are  we  so 
tempted  to  hurry  up  the  operation  without  satisfying  ourselves 
as  to  the  exact  conditions  present. 

A  few  years  ago  I  was  called  to  treat  a  man  who  was  suf- 
fering from  epilepsy.  He  gave  a  history  of  good  health  until 
one  year  prior  to  the  time  that  I  saw  him,  when  he  fractured 
his  skull  in  jumping  from  a  fourth-story  window.  He  told 
me  that  he  had  a  silver  plate  in  his  skull.  I  did  not  credit  the 
silver  plate  part  of  the  history,  and  did  an  operation  on  the 
injured  side  of  the  head,  when  I  found  this  plate  (showing 
plate).  His  epilepsy,  however,  continued.  I  was  satisfied  that 
there  was  some  condition  present  closely  associated  with  his 
fits,  and,  after  waiting  two  weeks,  I  had  his  head  again  shaved. 
On  making  the  second  examination  I  found  on  the  opposite  side 
of  the  head  from  that  operated  on,  a  very  small  scar  and  be- 
neath it  a  depressed  fracture.  The  scar  was  so  small  as  to  have 
escaped  my  attention  at  the  time  of  the  first  operation,  and 
the  original  wound  had  apparently  been  so  insignificant  as  to 
have  escaped  the  notice  of  the  operator  at  the  time  of  the 
primary  operation.  He  had  seen  the  injury  on  one  side  and 
performed  an  operation  for  its  repair,  but  the  injury  on  the 
other  side  being  insignificant  in  appearance,  did  not  receive 
apparently  the  attention  it  deserved.    After  the  second  opera- 
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tion  the  epileptic  seizures  discontinued,  and  did  not  reappear 
as  long  as  the  man  was  under  my  ohserration — ahout  six 
months.    I  do  not  know  what  the  final  results  were. 

I  cite  this  case  to  show  the  necessity  of  great  care  in  exam- 
ining the  class  of  injuries  referred  to.  I  think  if  we  will  ex- 
ercise what  knowledge  we  have,  and  be  more  careful  in  our 
primary  examination  of  the  patients,  we  will  have  fewer  cases 
of  traumatic  epilepsy. 
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EPISPADIAS. 

REPORT  OP  A  0A8E  OPERATED  ON  BY  A  MODIFICATION  OP 
OANTWELL^S  METHOD. 


JAMES  B.  BULLITT,  MJ). 

LOUISVILLE^  KY. 


The  purpose  of  this  paper  is  to  again  call  attention 
very  briefly  to  an  almost  ideal  operation  for  the  rela- 
tively rare  but  distressing  deformity,  epispadias;  and, 
further,  to  describe  a  modification  of  the  original  opera- 
tion which  the  vnriter  found  it  necessary  to  make  in  the 
single  case  on  which  he  had  the  opportunity  of  operating. 

This  operation,  described  by  Cantwell^  in  1895,  per- 
formed by  Herbert  Page,*  in  1898,  and  again  by  Parham 
and  Martin*  in  1900,  seems  not  to  have  gained  the  recog- 
nition it  deserves,  and  not  to  have  found  its  way  into  the 
recent  text-books  of  surgery. 

Bryant  voices  the  sentiment  of  practically  aU  the  text- 
book writers  when  he  says:  "The  ability  to  secure  as 
satisfactory  results  in  this  deformity  as  have  been  se- 
cured in  hypospadias  has  not  yet  been  attained.*' 

The  procedures  usually  recommended  are  similar  to  the 
plastic  operations  applicable  to  the  condition  of  hypospa- 
dias, and  of  these  the  methods  of  Thiersch  and  Duplay 
are  the  best  and  most  useful  examples.  But  these  opera- 
tions leave  much  to  be  desired,  both  from  the  standpoint 
of  functional  result,  in  overcoming  the  incontinence,  and 
the  length  of  time  required  for  the  progressive  steps. 

Cantwell's  operation,  having  for  its  object  the  trans- 
plantation of  the  newly  formed  urethra  to  its  normal 

1.  Annalg  of  Surgery,  December,  1805. 

2.  Ibid.,  January,  1001. 
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situation  beneath  the  body  of  the  penis^  permits  a  quick 
result  to  be  obtained,  and  relieves  entirely,  or  in  a 
marked  degree,  the  distressing  incontinence. 

TEOHNIO  BY  OANTWELL. 

Briefly  described,  the  operation  of  Cantwell  is  made 
as  follows :  A  curved  pair  of  forceps  is  first  introduced 
into  the  bladder  and  its  point  made  to  bulge  the  peri- 


Fig.   1. — After  Cantwell. 

neum.  This  is  cut  down  on  and  drainage  of  the 
bladder  provided  by  means  of  a  rubber  tube  which  is  left 
in  place  until  the  process  of  heding  is  complete.  Next 
an  incision  is  made  on  both  sides  of  the  penis  at  the 
junction  of  the  mucous  membrane  and  the  skin  begin- 
ning proximally  at  the  opening  of  the  bladder,  and  ex- 
tending distally  to  the  end  of  the  glans  penis.  The 
meatus  is  usually  just  under  the  pubic  arch.  The  mucous 
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membrane  lining  the  groove  on  the  dorsum  of  the  penis^ 
and  marked  out  by  these  incisions^  is  now  dissected  up^ 
care  being  taken  to  carry  the  dissection  well  back  to  the 
infundibulum,  almost  to  the  bladder  wall. 

When  this  is  thoroughly  done  the  urethra  can  be 
drawn  out  surprisingly.  This  mucous  membrane  flap  is 
now  converted  into  a  urethral  tube  by  suturing  its  free 


^ 


/A_ 


Fig.   2. — After   Cantwell. 

edges  together^  and  should  be  long  enough  to  reach  quite 
to  the  end  of  the  glans  penis. 

Next  a  new  bed  for  the  urethra  is  made  by  dissecting 
apart  the  two  cavernous  bodies,  leaving  them  attached 
only  by  the  skin  at  the  imder  surface  of  the  penis.  In 
the  normal  penis  this  separation  would  be  most  difiScult, 
but  in  epispadias  is  extremely  easy.     This  separation 
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should  be  carried  well  back  behind  the  pubic  arch,  so 
as  to  transplant  deeply  the  urethra  for  its  whole  length; 
a  slight  incision  is  necessary  in  the  glans.  The  urethra 
is  now  transplanted  into  this  groove  between  the  corpora 
cavernosa,  a  few  sutures  serving  to  anchor  it  to  the  un- 
derlying skin  of  the  penis.  Above  the  urethra  the  cor- 
pora cavernosa  are  brought  together  and  united  by  con- 
tinuous suture;  and  fimdly  the  overlying  skin,  which  is 
usually  abundant  for  the  purpose,  is  sutured  over  all. 
This  produces  a  penis  which  presents  a  surprisingly 
normal  aspect,  except  for  the  apron  of  foreskin. 

If  healing  occurs  by  first  intention,  the  whole  pro- 
cedure is  through  with  in  two  weeks'  time.  The  patient 
is  able  to  retain  his  urine  almost  perfectly  in  some  cases, 
and  can  void  a  full  stream  through  a  meatus  at  the  nor- 
mal situation  in  the  glans  penis. 

MODIFIED   METHODS. 

Cantwell  recommended  that  the  operation  be  not  un- 
dertaken under  10  years  of  age,  because  of  the  small 
size  of  the  parts  and  the  presumption  that  the  younger 
the  patient  the  more  dangerous  any  operation.  The 
case  reported  by  Parham  and  Martin,  however,  was  only 
5  years  of  age,  and  my  own  was  7  years  of  age.  There 
are  certainly  reasons  why  it  is  advantageous  to  perform 
the  operation  at  an  earlier  age  than  originally  recom- 
mended by  Cantwell.  My  own  patient,  operated  on  in 
1901,  was  a  boy  of  7  years,  otherwise  healthy  and  well 
developed.  The  meatus  was  beneath  the  pubic  arch, 
and  the  foreskin  hung  down  in  a  well-marked  apron. 
On  dissecting  up  the  mucous  membrane  over  the  sulcus 
and  the  glans  penis,  it  was  found  impossible  to  avoid 
injuring  this  portion  of  the  mucous  membrane  to  such 
an  extent  that  it  had  to  be  discarded  and  cut  away 
entirely.  As  a  consequence,  the  new  made  urethra  was 
too  short;  even  after  thoroughly  mobilizing  it  and 
drawing  it  well  forward  it  could  only  be  made  to  reach 
a  point  well  behind  the  glans  penis.  It  was  therefpre 
found  necessary  to  adopt  the  suggestion  made  by  Par- 
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ham  to  combine  Van  Hookas  method*  of  tnbular  canali- 
zation with  Cantwell*8  urethral  transplantation.  Van 
Hook^  in  a  case  of  hypospadias^  made  a  canal  by  tunnel- 
ing through  the  glans  penis^  and  then  lined  this  canal 
with  a  pedunculated  flap,  converted  by  suture  into  a 
tube,  taken  from  the  preputial  hood.  The  distal  end  of 
this  flap,  now  become  proximal,  was  finally  sutured  to 
the  distal  end  of  the  urethra,  so  completing  the  canal. 

In  my  case  a  suflBcient  flap  was  cut  from  the  underly- 
ing preputial  apron,  was  then  converted  into  a  tube  by. 
suture,  and  finally  was  drawn  through  a  tunnel  made 
through  the  glans  penis.    It  was  then  imited  over  a  soft 
catheter  to  the  already  formed  proximal  portion  of  the 


Fig.  8. — Van  Hook's  operation ;  forming  preputial  lining  for  tunnel 
through  glans  penis. 

urethra.  The  remaining  steps  of  the  operation  were 
carried  out  in  accordance  with  Cantwell's  recommenda- 
tions. The  success  of  the  operation  was  surprising. 
With  the  exception  of  a  pin-hole  opening  situated  a  lit- 
tle in  front  of  the  pubic  arch,  there  was  healing  through- 
out by  first  intention.  At  the  end  of  ten  days  the  peri- 
neal drainage  was  withdrawn,  and  three  weeks  after 
operation  the  boy  was  exhibited  to  the  Falls  City  Med- 
ical Society.  He  had  been  instructed  to  retain  his  urine 
for  several  hours  before  exhibition,  a  thing  utterly  im- 
possible before  operation.    Just  as  he  was  placed  on  the 

8.  Annals  of  Surgery,  vol.  xxlii. 
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table  he  found  it  impossible  to  longer  retain  his  urine, 
and  discharged  several  ounces  over  the  table  and  carpet 
in  a  stream  from  a  meatus  situated  at  the  end  of  the 
glans  penis. 

Singularly  enough,  I  found  the  closure  of  the  pin-hole 
fistula  more  diflBcult  than  the  original  operation.  Hav- 
ing failed  in  one  efEort  to  close  it,  opportunity  has  not 
yet  presented  to  successfully  deal  with  it. 

This  bo/s  continence  has  markedly  improved.  A 
recent  report  informs  me  that  there  is  occasional  drib- 
bling by  day  and  sometimes  wetting  of  the  bed  at  night ; 
but  this  latter  is  not  by  dribbling,  but  by  voiding  at  one 
time  a  bladder  full  of  urine. 

In  conclusion,  I  desire  to  say  that  I  feel  satisfied  that 
no  other  operation,  in  my  hands,  could  have  produced 
anything  like  so  good  a  result  in  anything  like  the  short 
space  of  time. 

DISCUSSION. 
Db.  F.  W.  Pabham,  New  Orleans — ^I  think  the  condition  of 
epispadias,  although  an  extremely  rare  condition,  merits  our 
serious  consideration,  because  when  present  it  is  so  very  dis- 
tressing. I  find  myself  in  the  singular  position  of  making  sug- 
gestions in  the  treatment  of  a  condition  wherein  I  have  not  had 
a  single  case  to  operate  on.  However,  I  have  had  the  good  for- 
tune to  assist  my  friend.  Dr.  Martin,  in  such  a  case,  and  I  have 
seen  another  case  in  which  Dr.  Fenner  has  obtained  a  very  satis- 
factory result  by  the  method  commended  in  the  paper  of  Dr. 
Bullitt.  The  old  operations  of  N61aton,  Rosenberger  and  others 
did  not  fulfill  the  conditions  because,  although  they  effected 
the  re-establishment  of  the  canal,  this  was  too  pouch-like,  and 
the  incontinence  was  not  relieved.  Beside,  the  time  required 
was  too  long.  None  of  the  later  operations  have  proved  satisfac- 
tory, except  that  of  Cantwell  of  Trenton,  endorsed  by  Dr.  Bul- 
litt in  his  paper.  I  have  looked  up  the  subject  thoroughly,  and 
I  find  no  procedure  that  can  compare  with  it  in  simplicity  and 
results.  Cantwell's  operation  at  once  places  the  canal  below 
the  organ,  where  it  belongs,  and  the  whole  operation  can  be 
finished  at  one  sitting.  In  the  normal  penis  the  union  of  the 
corpora  is  very  intimate,  indeed,  so  intimate  that  the  fibers  of 
one  side  seem  actually  to  decussate,  but  the  connection  is  very 
frail  in  the  epispadiac  condition.  English,  in  fact,  reported  one 
case  where  the  corpora  were  completely  separated.  In  some 
cases  the  separation  may  be  made  without  cutting.    In  the 
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teehnic  of  the  operation  I  have  learned  in  the  case  in  which  I 
assisted  Dr.  Martin  that  it  is  well  to  carry  the  dissection  well 
up  under  the  pubes  so  as  to  mobilize  the  trough  freely,  and 
then  to  make  the  canal  carefully  before  separating  the  corpora 
and  carrying  it  to  its  place  under  the  organ.  One  difficulty  in 
the  operation  is  to  get  the  canal  placed  far  enough  forward  in 
order  to  allow  for  retraction.  In  some  cases  a  second  opera- 
tion will  be  required  to  locate  the  meatus  proj>erly.  I  believe 
the  addition  of  the  Van  Hook  plan,  as  carried  out  by  Dr.  Bullitt, 
will  prove  of  decided  benefit,  because  it  assures  the  meatus 
at  the  proper  point,  and  I  feel  personally  indebted  to  Dr. 
Bullitt  for  showing  by  his  case  that  it  has  distinct  advant- 
ages. 

Db.  E.  D.  Mabtin,  New  Orleans — My  case  amounted  almost 
to  exstrophy  of  the  bladder.  It  was  necessary  to  dissect  an 
anterior  flap  from  the  pubis  in  order  to  complete  the  upper 
border  of  the  urethra.  This  was  sutured  on  either  side  and  the 
tube,  being  completed,  was  buried  between  the  corpora.  The 
case  has  been  greatly  improved,  though  the  incontinence  has  not 
been  entirely  overcome.  This  I  hope  to  correct  with  the  use  of 
paraffin  injections. 

In  regard  to  hypospadias,  I  would  like  to  make  a  suggestion 
which  I  think  is  of  some  value.  I  had  very  recently  a  case 
in  which  I  tried  the  suggestions  of  both  Rochet  and  Nove- 
Josserand.  The  method  of  the  former  of  making  a  tube  of 
scrotal  tissue  and  passing  it  under  the  skin  was  only  partially 
successful.  The  latter,  of  wrapping  a  Thiersch  graft  around 
a  catheter  and  pulling  it  through  the  slit,  failed  also,  and  I  then 
divided  the  corpora  the  full  length  of  the  deformity,  laid  them 
wide  open  and  covered  the  entire  raw  surface  with  a  Thiersch 
graft.  This  succeeded  beautifully.  I  then  brought  the  cor- 
pora together,  forming  a  deep  groove  all  the  way.  I  pared  the 
edges  freely,  held  the  corpora  in  position  with  mattress  sutures 
and  sutured  the  margin  of  the  skin  with  catgut.  All  imited. 
Mith  the  exception  of  a  small  fistula  on  the  junction  of  the 
newly-formed  canals,  and  I  agree  with  Dr.  Bullitt  that  these 
are  always  difficult  to  close,  and  that  perineal  drainage  is 
always  necessary  to  insure  success. 

Db.  Erasmus  D.  Fenneb,  New  Orleans — ^I  had  a  case  in 
which  I  had  an  opportunity  to  treat  acute  epispadias,  and  my 
case  was  very  considerably  below  what  I  believe  to  be  the 
proper  age  limit  in  these  cases.  The  patient  was  not  quite 
five  years  of  age.  Fortunately  for  me,  however,  the  little 
boy  was  remarkably  intelligent  for  his  age,  and  assisted  me  in 
every  possible  way  by  his  great  patience,  thus  overcoming  the 
objection  that  has  been  made  to  doing  the  operation  at  this 
age.  In  connection  with  this  operation  I  wish  to  say  that  my 
knowledge  of  the  procedure  is  due  entirely  to  the  excellent  recol- 
lection of  my  friend.  Dr.  Parham.    Shortly  afterward  I  had  an 
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opportunity  of  seeing  Dr.  Martin's  case,  and  the  steps  of  the 
operation  were  simply  the  mere  separation  of  the  parts  by 
CantwelVs  procedure.  I  was  impressed,  first,  by  the  expansi- 
bility of  the  tube,  and  second,  I  was  impressed  by  the  fact  that 
it  was  free,  so  that  it  could  easily  be  drawn  up  above  the 
urethra  after  it  had  been  placed  in  its  position.  I  was  further 
impressed  by  the  absolute  necessity  of  using  a  silk  suture. 
Up  to  that  time  I  had  used  chromicized  catgut.  I  decided  to 
use  internal  silk  suture.  The  approximation  was  satisfactory, 
and  for  a  few  days  the  case  did  well,  but  shortly  afterwards 
the  parts  began  to  swell,  and  there  developed  between  the  skin 
and  the  urethra  a  large  abscess  which  subsequently  required 
opening  up  of  the  skin,  and  breaking  the  abscess  and  allowing  it 
to  escape.  Fortunately,  however,  the  operation  was  not  asso- 
ciated with  any  serious  fistula  in  the  new  canal,  and  after  a 
rather  tedious  convalescence,  my  little  patient  recovered,  having 
a  perfectly  normal  restoration  of  the  anatomy,  although  I 
found  that  the  meatus  was  placed  a  little  too  far  back  for  the 
normal  condition.  I  have  not  yet  made  up  my  mind  how  to 
unite  that.  I  am  convinced,  however,  if  we  could  let  the 
patients  wait  until  they  are  10  or  11  years  of  age,  so  that 
they  can  have  control  of  the  bladder,  we  could  get  much  better 
results. 

I  have  suggested  this  same  procedure  for  hypospadias.  Not 
long  ago  I  had  an  opportunity  of  operating  on  a  patient  suffer- 
ing from  hypospadias.  In  this  case,  we  concluded  that  wt 
would  leave  out  the  buttonhole  in  the  peritoneum.  The  patient 
left  after  the  operation  in  a  very  much  worse  condition  than 
before.  Taking  this  case  into  consideration,  as  well  as  my 
case  of  epispadias,  it  would  seem  that  the  buttonhole  in  the 
peritoneum  shoidd  not  be  omitted. 

Db.  James  B.  Buixrrr,  Louisville — ^The  speakers  have  testi- 
fied that  this  operation  gives  fairly  good  results,  and  in  some 
cases  surprisingly  good  results.  I  would  have  liked  to  have 
heard  from  some  of  the  other  gentlemen  who  have  employed 
other  methods  in  regard  to  what  they  have  been  able  to  ac- 
complish. I  have  only  had  two  cases  of  this  condition,  and 
the  first  case  was  operated  on  by  the  method  usually  applicable 
to  hypospadias,  and  the  patient  was  not  improved,  and  I  have 
110  doubt  that  there  are  others  who  have  had  the  same  experi- 
ence. So  it  is  especially  gratifying  to  me  to  have  accomplished 
the  result  I  did  in  the  second  ^ase.  Outside  of  this  small 
fistulous  opening  the  patient  was  cured,  and  he  got  up  inside 
of  three  weeks'  time.  I  agree  with  Dr.  Fenner  that  the  drain- 
age of  the  bladder  through  the  perineiun  is  always  necessary. 
I  believe  also  when  you  have  a  fistula  it  would  be  better  to 
drain  the  bladder  through  the  perineum. 

What  part  of  the  operation  is  the  most  difiicult?  In  the 
first  place  getting  the  mucous  membrane  clear  to  the  end  of  the 
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glans  penis.  It  is  nearly  always  impossible  to  find  sufiScient 
mucous  membrane  to  reach  to  the  end  of  the  glans  penis. 
While  the  urethra  can  be  drawn  out  surprisingly,  it  also  re- 
tracts afterward  somewhat  surprisingly.  I  am  sure  that  Dr. 
Parham  is  entitled  to  great  credit  for  the  suggestions  he  has 
made.  I  believe  in  the  case  I  operated  on,  if  I  had  separated 
the  corpora  cavernosa  further  back,  I  would  have  had  a  better 
result,  and  this  fistula  would  probably  not  have  occurred.  The 
third  point  is  that  the  formation  of  the  canal  from  the  point 
where  the  abnormal  meatus  is  situated  is  somewhat  difficult. 
However,  I  believe  from  the  success  of  this  operation  in  my  own 
particular  case,  and  from  these  other  operations  that  have  been 
reported,  that  it  is  very  much  superior  to  any  of  the  other 
operations  that  have  been  proposed. 
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TTJBEECULOSIS  OF  THE  MAMMAEY  GLAND 


A.  H.  LEVINGS,  M.D. 

MILWAUKEE,  WIS. 


Dr.  Scudder/  in  an  exhaustive  article  on  "Tubercu- 
losis of  the  Mammary  Qland/^  states  that  an  examina- 
tion of  the  literature  showed  only  eighty  cases  reported 
up  to  that  time,  twenty-three  of  which  were  rejected 
on  account  of  imperfect  data.  This  list,  however,  does 
not  include  twelve  cases  reported  by  Albert  in  his  work 
on  surgery. 

Tubercular  infection  is  so  frequently  met  in  the 
various  tissues  and  glands  of  the  body  that  it  seems 
unusual  that  only  fifty-seven  well  authenticated  cases 
of  tuberculosis  in  the  mammary  gland  should  have  been 
reported  up  to  1898.  It  is,  of  course,  to  be  expected  that 
not  all  cases  diagnosed  as  tuberculosis  of  this  gland  were 
reported,  but  had  they  been,  the  number  would  still  be 
small,  and  the  cases  reported  since  1892  are  so  few  that 
we  are  forced  to  believe  that  the  disease  often  goes  un- 
recognized. 

It  is  conceded  that  tubercidosis  of  the  mammary 
gland  is  most  frequently  found  in  young  women  be- 
tween the  ages  of  20  and  35,  or  during  the  period  when 
the  gland  is  functionally  most  active.  A  few  cases  have 
been  reported  as  occurring  before  and  after  menstrual 
life.  Koswell  Park  reported  a  case  in  a  girl  12  years 
of  age,  and  Mr.  Payne  saw  an  infant  with  a  tubercular 
abscess  of  the  breast,  following  which  there  was  general 
tuberculosis  and  death.    Several  other  cases  have  been 

1.  Amer.  Jonr.  Med.  Sci.,  July,  1898. 
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reported  at  ages  under  20.  Cases  have  also  occurred 
in  women  after  50  years,  and  even  after  60  years  of  age. 
The  condition  is  occasionally  observed  in  men.  In  Dr. 
Scudder^s  eighty  cases  six  were  males,  and  in  forty 
cases  reported  by  Mandry  one  was  a  male.  It  is  said 
that  more  than  one-half  of  the  women  affected  have 
borne  children,  and  that  in  a  considerable  number  of 
these  the  process  has  originated  during  pregnancy. 

It  is  held  by  the  great  majority  of  writers,  and  this  I 
believe  to  be  true,  that  the  process  is  to  be  observed  most 
frequently  in  spare,  weakly,  anemic  individuals,  in 
those  who  have  inherited  the  so-called  scrofulous  diathe- 
sis or  tubercular  predisposition,  and  especially  in  such 
as  have  a  parent  or  near  relatives  who  have  or  are  suf- 
fering from  tuberculosis.  Tubercular  infection  of  the 
mammary  gland  may  be  primary  or  secondary.  When 
primary  it  may  occur  through  the  milk  ducts  or  through 
abrasions  of  the  nipple  or  of  the  skin  covering  the 
breast.  It  is  thought  that  the  great  majority  of  cases 
are  secondary  to  a  tubercular  process  in  the  lymphatic 
glands  of  the  axilla  or  neck,  or  to  one  in  an  adjacent 
rib,  pleura  or  lung.  The  focus,  however,  may  be  situated 
in  distant  bones,  in  the  genito-urinary  or  intestinal 
tract,  in  the  peritoneum  or  skin.  When  secondary  and 
the  foci  are  situated  more  or  less  remotely,  infection  may 
occur,  and  frequently  does,  through  the  arterial  circula- 
tion. Infection  undoubtedly  takes  place,  however,  in 
many  of  these  cases  through  the  l}Tnphatic  circu- 
lation by  a  retrograde  process.  Eetrograde  infec- 
tion or  infection  carried  against  the  lymph  cur- 
rent is  seen  every  day  in  cases  of  carcinoma.  A  case 
of  epithelioma  of  the  nipple  came  under  my  observa- 
tion in  which  there  were  metastatic  growths  in  the 
membranes  of  the  brain,  these  having  taken  place 
through  the  lymphatic  circulation.  It  is  also  of  fre- 
quent occurrence  in  carcinoma  of  the  mammary  gland 
to  observe  enlargement  of  the  lymphatic  glands  of  the 

neck.    Although  it  is  held  that  the  bacillus  of  tubercu- 
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losis  is  non-motile^  it  is  probably  true  that  these  bacilli 
are  often  carried  against  the  normal  lymph  current  by 
cellular  action  or  by  reverse  currents.  Infection  may 
also  occur  by  contiguity  of  structure  in  cases  where  the 
submammary  tissues,  the  adjacent  ribs,  or  parietal 
pleura  are  implicated.  If  infection  occurs  through  the 
milk  ducts,  the  process  must  be  situated  primarily  with- 
in the  ducts  or  the  acini.  If  the  bacilli  reach  the  breast 
through  the  circulation,  lymphatic  or  arterial,  they 
would  naturally  be  arrested  in  the  tissues  directly  sur- 
rounding the  alveoli,  as  here  the  arteries  which  supply 
the  gland  break  up  into  a  network  of  capillaries,  while 
the  lymphatic  radicles  take  origin  within  and  about  the 
lobules  of  the  gland.  When  infection  occurs  through 
contiguity  of  structure  the  connective  tissue  of  the  gland 
will  be  primarily  implicated. 

THE   ANATOMY. 

It  might  be  well  in  this  connection  to  review  briefly 
the  anatomy  of  the  lymphatics  of  the  chest  for  the  pur- 
pose of  determining  the  possible  channels  of  infection 
to  the  mammary  gland  through  these  vessels.  It  is  gen- 
erally held  that  the  lymphatics  in  the  mammary  gland 
of  the  female  are  more  highly  developed  than  they  are 
in  any  other  gland  in  the  body.  They  are  generally 
divided  into  two  groups,  the  superficial,  which  passes  to 
the  axilla,  and  the  deep,  which  follows  largely  the 
branches  of  the  internal  mammary  artery  and  goes  to  the 
anterior  mediastinum.  The  axillary  glands  may  be 
divided  into  three  chains.  The  first,  or  superior,  lies 
along  the  lower  border  of  the  pectoralis  minor  muscle, 
and  is  in  relation  with  the  long  thoracic  vessels. 

It  receives  most  of  the  lymphatics  from  the  upper 
and  outer  portion  of  the  mammary  gland,  the  front  of 
the  chest  and  from  the  abdominal  wall  above  the  umbil- 
icus. The  second  or  middle  chain  is  situated  in  the 
adipose  tissue  of  the  axilla  and  on  the  inside  of  the 
axillary  vein.  It  receives  the  lymphatics  largely  from 
the  upper  extremity,  and  the  efferent  vessels  from  both 
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the  superior  and  posterior  chains.  The  posterior  group 
lies  along  the  posterior  border  of  the  axilla  in  relation 
with  the  subscapular  vessel.  It  receives  the  lymphatics 
from  the  scapular  region  of  the  back  and  from  the 
inner  and  lower  quadrant  of  the  breast.  The  deep  Ijrm- 
phatics  of  the  gland  anastomose  freely  with  the  super- 
ficial and  with  those  from  the  pectoral  fascia.  Some  of 
these  vessels  from  the  outer  side  go  to  the  axilla,  while 
others  accompany  the  intercostal  vessels  and  enter  the 
right  lymphatic  or  left  thoracic  duct.  The  deep  lym- 
phatics, which  originate  in  the  inner  hemisphere  of  the 
breast  and  in  the  inner  portion  of  the  pectoral  muscles, 
penetrate  the  second,  third  and  fourth  intercostal  spaces 
and  communicate  with  the  glands,  six  or  eight  in  num- 
ber, which  are  situated  along  the  internal  mammary 
artery. 

LYMPHATICS  OP  THE  LUNGS. 

There  are  two  sets,  the  superficial  and  deep.  The 
superficial  is  placed  beneath  the  pleura  as  a  minute 
plexus  covering  the  outer  surface  of  the  lung,  communi- 
cating freely  with  the  pleural  cavity,  and  invading  the 
interlobular  tissue.  It  terminates  at  the  root  of  the 
lung  in  the  bronchial  glands.  The  deep  set  commences 
in  the  mucous  lining  of  the  bronchial  tubes  and  accom- 
panying the  vessels  terminates  in  the  pulmonary  lym- 
phatic glands  situated  along  the  walls  of  the  small 
bronchi  and  in  the  angles  of  their  subdivisions.  There 
are  about  forty  glands  in  the  right  lung  and  thirty  in 
the  left.  Efferent  vessels  from  these  pulmonary  glands 
join  with  the  superficial  lymphatic  vessels  and  end  in  the 
bronchial  glands.  The  eflPerent  vessels  from  the  bron- 
chial glands  communicate  with  the  mediastinal 
glands  and  traverse  the  tracheal  and  esophageal  glands, 
terminating  on  the  right  side  in  the  right  lymphatic, 
and  on  the  left  in  the  thoracic  duct.  There  may  be,  then, 
a  direct  circuit  of  lymph  by  retrograde  action  from  the 
neck  and  axilla  to  the  breast,  and  from  the  lungs, 
pleura  and  pulmonary  and  bronchial  glands  through  the 
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mediastinal  glands  and  their  lymphatics  along  the 
branches  of  the  internal  mammary  artery  to  the  breast. 
The  arteries  which  supply  the  breast  are  from  the  tho- 
racico-acromialis  to  the  upper  lobes,  from  the  long 
thoracic  and  external  mammary  to  the  outer  lobes,  and 
from  the  anterior  intercostal  and  perforating  branches 
of  the  internal  mammary  to  the  inner  lobes.  Each  gland 
consists  of  from  fifteen  to  twenty  tubo-racemose  glands 
bound  together  by  connective  tissue  and  united  into  a 
hemispherical  mass  by  adipose  tissue.  Each  lobe  has 
its  o^Ti  excretory  duct.  The  acini,  either  sacular  or  in 
the  form  of  tubules,  are  grouped  together  to  constitute 
lobules.  They  are  limited  by  a  distinct  membrane  and 
lined  by  either  columnar  or  polyhedral  epithelial  cells. 
The  blood  vessels  run  mostly  in  the  superficial  tissues 
radiating  toward  the  areola,  and  from  these  vessels 
branches  penetrate  into  the  glandular  mass  and  pass 
between  the  lobules,  giving  off  twigs  which  break  up  into 
capillaries  enclosing  the  alveoli.  Naturally,  then,  if  the 
bacilli  are  brought  by  the  blood  vessels  to  the  gland  they 
would  become  implanted  on  the  alveoli  or  they  might 
pass  through  their  walls  into  the  interior.  The  latter 
unquestionably  may  occur,  and  does  during  lactation. 
If  the  bacilli  are  arrested  in  the  capillaries  the  tuber- 
cular process  set  up  would  be  an  interacinous  one.  If 
they  pass  into  an  acinus  or  duct  and  become  arrested  the 
infectious  process  would  be  within  the  acinus  or  duct. 
The  lymphatics  also  run  in  the  connective  tissue  stroma 
of  the  gland  and  commence  as  a  network  of  capillaries 
within  and  around  the  lobules.  Their  radicles  have 
practically  the  same  distribution  as  have  the  capillary 
blood  vessels.  In  consequence  of  a  retrograde  action  in 
the  lymph  current  the  bacilli  would  also  become  im- 
planted about  the  acinous  wall,  or  possibly  carried  into 
its  interior. 

PATHOLOGY. 

The  bacilli  being  implanted  within  the  tissues  of  the 
gland  set  up  an  irritation  which  is  followed  by  the  usual 
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pathologic  change.  Round  cell  infiltration  occurs  with 
the  formation  of  epithelioid  and  ^ant  cells.  The  bacilli 
are  often  to  be  found  in  the  exudate,  while  tubercles  or 
tubercular  masses  with  caseation  or  pus  formation  often 
occur.  It  is  characteristic  of  those  cases  which  remain 
for  a  long  time  as  hard  nodes  for  the  microscope  to  show 
the  formation  of  a  large  quantity  of  interacinous  con- 
nective tissue.  In  a  considerable  number  of  my  cases 
some  of  the  hard  nodes  were  made  up  largely  of  dense 
fibrous  tissue  situated  between  sparsely  distributed  acini. 
In  these  cases  there  will  be  areas  of  distinct  caseation  or 
those  in  which  giant  cells  are  to  be  found  or  the  bacilli 
of  tubercidosis  and  even  in  some  in  which  these  condi- 
tions are  not  demonstrated  the  axillary  glands  will  show 
caseation  and  the  bacilli  of  tuberculosis.  In  cases  in 
which  the  infection  is  directly  through  the  milk  ducts 
or  glandular  structure,  the  process,  aside  from  its  situa- 
tion, will  be  much  the  same  as  before  with  the  exception 
that  in  a  considerable  number  of  these  pus  may  be 
forced  from  the  abscess  cavity  by  pressure  along  the 
ducts  and  from  the  nipple. 

SYMPTOMS  AND  COURSE. 

The  clinical  picture  presented  by  a  tubercular  pro- 
cess within  the  breast  is  a  variable  one.  It  will  depend 
largely  on  the  stage  of  the  disease  during  which  the 
examination  is  made,  on  the  number  of  foci  primarily 
infected,  and  also  on  the  fact  as  to  whether  the  process 
is  primary  or  secondary.  In  many  of  these  cases,  as  can 
be  readily  appreciated,  the  primary  disease  will  be  of 
such  importance  or  severity  that  the  condition  of  the 
breast,  even  if  severe,  will  be  of  little  or  no  moment. 
The  patient^s  attention  may  first  be  called  to  the  pro- 
cess by  pain  which  is  usually  early  experienced,  pretty 
continuous  and  has  a  dull,  heavy,  aching  or  burning 
character.  Not  unfrequently,  however,  the  pain  is 
scarcely  noticeable,  and  the  patient^s  attention  is  first 
attracted  to  the  breast  in  consequence  of  finding  therein 
a  node  or  nodes.    These  nodes,  and  there  are  usually 


Digitized  by 


Google 


302 

more  than  one,  are  reasonably  hard,  not  very  sensitive 
and  quite  irregular.  They  can  not  be  distinctly  sepa- 
rated from  the  glandular  structure,  and  ordinarily  vary 
in  size  from  that  of  a  hazel  nut  to  half  an  inch  or  an 
inch  and  a  half  in  diameter.  They  are  very  seldom 
round,  but  are  flat  or  have  a  very  irregular  contour. 
These  nodes  are  often  distinctly  separated,  but  still  lie 
in  the  same  quadrant  of  the  breast.  The  fact  of  their 
being  multiple  nodes  is  a  characteristic  of  the  disease. 
The  gland  as  a  rule  is  not  enlarged,  and  on  simple  in- 
spection nothing  may  be  seen.  The  axillary  glands  dur- 
ing this  early  stage  are  enlarged  and  may  be  palpated. 
As  the  condition  progresses  the  nodes  increase  in  size, 
though  very  slowly,  possibly  coalesce,  become  more 
elastic,  and  finally  impart  a  sense  of  fluctuation.  They 
may  become  adherent  to  the  skin  and  the  contents  of 
the  abscess  be  discharged  through  a  fistulous  tract. 
Occasionally  several  fistulse  are  formed  in  conse- 
quence of  the  breaking  down  of  many  nodes.  Wliile 
ordinarily  the  gland  is  not  enlarged  during  the  first 
stage  of  the  disease,  later,  if  pus  in  any  considerable 
amount  is  formed,  the  breast  becomes  noticeably  en- 
larged. If  the  process  is  situated  near  the  posterior 
surface  this  may  become  attached  to  and  quite  immova- 
ble from  the  pectoral  fascia.  The  nipple,  in  a  goodly 
number  of  cases,  is  retracted. 

DIAQNOSIS. 

The  diagnosis  will  depend  on  the  antecedents  and 
appearance  of  the  patient,  the  history  of  the  case  and 
the  physical  examination.  The  antecedents  will  often 
show  scrofula  or  tuberculosis.  The  appearance  is  often 
that  of  a  thin,  anemic,  weakly  woman  of  lessened  resist- 
ance, while  the  history  may  establish  the  probability  of 
tubercular  processes  in  other  parts  of  the  body.  The 
examination  will  usually  disclose,  if  made  before  the 
formation  of  an  abscess,  one,  more  frequently  two  or 
three,  quite  hard,  very  irregular,  well  defined,  not 
specially  sensitive  nodes  which  are  inseparable  from  the 
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glandular  structure.  The  axillary  glands  are  enlarged — 
it  is  stated  in  two-thirds  of  the  eases — and  the  nipple 
often  retracted.  When  pus  has  formed  the  use  of  the 
hypodermic  needle  and  the  microscope  will  materially 
aid  in  establishing  the  diagnosis.  When  fistulse  have 
formed^  the  process  being  chronic^  the  diagnosis  is  easy. 
The  process  must  be  differentiated  from  scirrhus, 
actinomycosis,  benign  growths  and  from  cysts  due  to 
chronic  inflammatory  processes.  In  scirrhus  the 
patient  is  usually  more  than  fifty  years  of  age.  The 
node  is  single  and  harder  than  in  tuberculosis.  The 
history  of  the  cases  and  the  cachexia  are  different.  In 
actinomycosis  the  thickened,  indurated,  leathery  skin, 
the  yellow  granules  and  the  use  of  the  microscope  will 
establish  the  diagnosis.  In  benign  growths,  such  as 
fibroids,  the  fact  that  they  are  usually  single  and  dis- 
tinctly encapsulated  without  enlargement  of  the  axillary 
glands,  will  be  sufficient  to  distinguish  them.  Multiple 
cysts,  especially  when  of  small  size  and  due  to  a  chronic 
inflammatory  process,  present  the  greatest  difficulties 
perhaps  in  the  way  of  diagnosis.  Many  of  these  small 
cysts  are  not  to  be  differentiated  by  touch  from  solid 
nodes.  In  these  cysts,  however,  the  axillary  glands  are 
not  usually  enlarged,  the  history  of  the  case  is  often 
different,  and  the  use  of  the  hypodermic  needle  will 
afford  valuable  assistance. 

I  have  been  able  to  find  scarcely  more  than  a  dozen 
cases  reported  up  to  date  in  the  United  States,  and  be- 
lieving that  very  many  of  the  cases  of  chronic  mastitis 
and  most  of  those  of  chronic  abscess  of  the  breast  are 
really  tubercular,  to  say  nothing  of  those  cases  in  which 
there  are  distinct  nodes  running  a  chronic  course,  I 
am  forced  to  the  conclusion  that  in  the  past  there  has 
been  in  the  great  majority  of  cases  of  tuberculosis  of 
the  mammary  gland  a  failure  to  make  a  diagnosis. 

REPOBT  OF  OASES. 

Seven  cases  of  tuberculosis  of  the  mammary  gland,  all 
in  females,  have  come  under  my  observation  during  the 
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past  two  years.  Five  of  these  patients  were  single.  Of 
the  two  who  were  married  but  one  had  borne  diildren. 
In  three  cases  both  breasts  were  affected. 

Case  1. — The  first  patient  was  35  years  of  age  and  single. 
She  had  noticed  for  a  year  and  a  half  an  enlargement  first  in 
the  right  and  then  in  the  left  breast.  In  placing  the  palm  of 
the  hand  flat  against  the  gland  many  small  indurations  could 
be  felt.  These  seemed  of  considerable  size  when  the  breast  was 
pinched  up  between  the  thumb  and  fingers.  The  nodes  were 
hard,  irregular  and  reasonably  well  defined,  but  seemed  to  be 
a  part  of  the  glandular  structure.  The  axillary  glands  on 
both  sides  were  implicated.  The  nipples  were  not  retracted. 
The  patient's  condition,  aside  from  this,  was  reasonably  good. 

Both  breasts  and  axillary  glands  were  removed.  The  breasts 
were  found  dotted  with  small  circumscribed  abscesses,  which  in 
some  cases  were  directly  connected  with  the  ducts  and  in  which 
the  bacilli  of  tuberculosis  were  demonstrated  to  exist.  Patient 
made  a  good  recovery.  In  this  case  there  was  nothing  in  the 
patient's  history  or  antecedents  indicative  of  tuberculosis  and 
there  were  no  other  foci  anywhere  in  the  body  which  could  be 
detected. 

Case  2. — An  unmarried  woman,  30  years  of  age,  with  a  pre- 
disposition to  tuberculosis,  noticed  seven  months  previous  to 
examination,  a  gradually  increasing,  hard  swelling  in  the  right 
axilla.  Latterly  the  swelling  had  occasioned  such  extreme  pain 
in  the  right  arm  that  it  was  scarcely  endurable.  During  the 
past  two  months  several  small,  hard,  well  circumscribed  indura- 
tions could  be  felt  within  the  breast  structure. 

The  breast  was  excised,  and  with  it  the  major  portion  of  the 
pectoral  muscles.  An  abscess  of  considerable  size  situated  in 
the  axilla  and  adherent  to  the  pectoral  muscle  was  unavoidably 
broken  into.  A  large  number  of  axillary  glands  were  so  in- 
timately adherent  to  the  axillary  vein  that  excision  of  a  por- 
tion of  the  vein  was  necessary.  This  was  done  after  double 
b'^tion  with  catgut.  The  glands  and  abscess  wera  causing 
severe  pressure  on  the  brachial  plexus,  some  of  the  smaller 
branches  of  which  were  excised  with  the  abscess.  The  breast 
was  found  on  midtiple  incision  to  contain  a  large  number  of 
small  collections  of  pus,  many  of  which  were  not  larger  than  a 
pea.  Some  of  these  were  in  direct  connection  with  the  ducts. 
The  patient  had  never  complained  of  anything  more  than  an 
occasional  burning  pain  within  the  breast. 

Patient's  family  history  was  as  follows:  Her  father  was 
drowned,  mother  died  of  pneumonia  at  an  advanced  age,  an 
uncle  and  a  cousin  died  of  consumption.  There  were  three 
children,  all  of  whom  are  living.  The  glands  of  the  axilla 
showed  numerous  tubercular  bacilli  as  well  as  many  points  of 
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caseation.  The  process  in  the  breast  in  this  case  was  evidently 
secondary  to  the  infection  of  the  axilla. 

Case  3. — ^Mrs.  R.i  aged  40,  mother  of  three  children.  Very 
spare  in  figure,  anemic,  presents  the  appearance  of  one  having 
but  slight  physical  resistance.  In  her  family  history  a  relative 
of  her  father  was  supposed  to  have  died  of  tubercular  periton- 
itis, while  a  brother  had  his  leg  amputated  for  tuberculosis 
of  the  bone.  After  the  birth  of  her  third  child  eight  years  pre- 
viously she  suffered  from  a  mammary  abscess,  and  has  bmaa 
since  in  poor  physical  condition.  For  the  past  few  months  the 
patient  had  noticed  a  small,  hard  lump  in  the  left  breast.  At 
the  time  of  the  examination  there  were  two  very  noticeable, 
quite  hard,  reasonably  well-defined  nodes  which  evidently  were 
inseparable  from  the  glandular  structure.  One  was  in  the 
upper  and  the  other  in  the  lower  quadrant  of  the  left  breast. 
In  the  right  breast  there  were  also  two  or  three  indurations. 
From  one  of  these,  when  pressure  was  made,  there  was  a 
discharge  from  the  nipple.  The  nipples  were  not  retracted. 
The  glands  in  both  axilla  were  enlarged. 

The  breasts  and  axillary  glands  were  removed.  The  patho- 
logic findings  showed  that  the  glands  were  tubercular.  The 
patient,  one  year  after  the  operation,  shows  indications  of  pul- 
monary disease. 

Case  4. — An  unmarried  woman,  aged  31,  had  been  for  several 
years  in  delicate  health  in  consequence  of  a  chronic  uterine  and 
ovarian  inflammation.  She  had  worked  hard  as  a  nurse  and 
was  thin  in  flesh,  debilitated  and  anemic.  Her  family  history 
shows  the  father  and  mother  to  bo  living  and  well.  There  is 
no  tuberculosis  in  the  immediate  family.  A  brother  of  the 
father  and  a  sister  of  the  mother,  however,  died  of  consump- 
tion. For  four  years  patient  has  noticed  a  gradually-increasing 
enlargement  in  the  right  axilla.  For  a  few  months  there  has 
been  some  soreness  and  hardness  in  the  right  breast  with  slight 
fever.  The  axillary  glands  have  caused  the  patient  a  good  deal 
of  pain.  In  the  breast  there  is  an  illy-defined,  not  well  circimi- 
scribed  induration  situated  in  the  upper  quadrant.  If  the 
breast  is  picked  up  between  the  thiunb  and  fingers  there  is  a 
marked  induration. 

The  breast  and  axillary  glands  were  removed.  The  breast, 
on  incision,  showed  that  the  hardened  area  had  undergone  case- 
ous degeneration.  The  axillary  glands  were  foimd  to  extend 
along  the  vessels  filling  more  or  less  the  axillary  space  as  far 
as  the  clavicle,  making  a  section  of  the  pectoral  muscles  neces- 
sary in  order  to  remove  them.  Many  of  the  axiUary  glands 
were  in  a  state  of  caseous  degeneration,  and  contained  bacilli 
in  large  numbers.  The  patient,  since  the  operation,  has  shown 
decided  improvement,  and  although  at  times  annoyed  by  a 
cough  she  has  gained  in  flesh  and  strength. 

Case  5. — A  single  woman,  aged  44.    Father  and  mother  lived 
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to  be  old.  No  tuberculosis  in  family.  Patient  had  a  severe 
pulmonary  hemorrhage  twenty  years  ago  and  a  second  one 
year  ago.  Both  from  the  right  lung.  In  the  right  apex  there 
is  prolonged  expiration  with  much  rattling  and  a  decided  dull- 
ness. There  is  considerable  cough  and  some  exi)ectoration. 
The  latter  contains  tubercle  bacilli  During  the  last  eight 
months  there  has  appeared  in  the  left  breast,  just  above  the 
nipple,  a  mass  two  inches  long  by  half  an  inch  in  thickness. 
This  area  is  quite  hard,  and  from  it  several  strands  pass  out 
to  the  border  of  the  breast,  while  two  or  three  run  in  toward 
the  nipple.  The  axillary  glands  are  enlarged.  Patient,  al- 
though having  some  continued  fever,  looks  comparatively  welL 

Operation  was  not  advised  on  account  of  the  condition  of  the 
lung. 

Case  6. — Female,  aged  30,  of  spare  figure,  is  anemic  and  not 
strong.  Never,  however,  has  suffered  any  serious  illness. 
Family  history  good.  For  several  months  she  has  noticed 
hardened  areas  in  both  breasts.  The  condition  has  caused 
a  good  deal  of  anxiety  and  the  patient  has  apparently  lost 
flesh  and  strength.  Has  no  cough.  On  examination  there  are 
several  indistinct  and  separate  hardened  areas  in  each  breast. 
Nipples  not  retracted.    Glands  in  both  axillie  enlarged. 

Axillary  glands  and  breasts  removed.  Sections  show  hard- 
ened areas  in  the  breast  and  the  axillary  glands  to  contain 
caseous  material  in  which  the  bacilli  of  tuberculosis  are  found. 

Case  7. — Female,  aged  36.  Married  nine  years;  never  preg- 
nant. Spare  in  figure,  weak  and  anemic.  Never  has  been  ill. 
Family  history  good.  She  has  noticed  in  the  right  breast 
more  or  less  of  pain  for  the  past  three  months,  also  a  swelling, 
which  has  gradually  increased  in  size.  At  the  time  of  exam- 
ination there  was  a  reasonably  soft,  fluctuating  growth  the 
size  of  a  hen's  egg  situated  in  the  upper  and  outer  quadrant  of 
the  gland. 

The  mass  was  only  mildly  sensitive  on  examination.  There 
were  also  several  small  indurations  in  the  breast.  The  axillary 
glands  were  distinctly  enlarged.  Patient's  temperature  was 
not  above  99.  In  the  outer  quadrant  of  the  left  breast  there 
was  also  a  soft,  not  well-defined  and  fiuctuating  mass  as  large 
as  a  small  orange,  while  directly  above  the  nipple  were  two 
hard  and  not  well-defined  indurations.  Glands  in  both  axillie 
were  enlarged. 

The  patient  refused  to  have  the  breast  entirely  removed, 
consequently  free  excisions  were  made  of  the  fiuctuating 
masses,  these  excisions  being  made  to  include  the  indurated 
areas.  In  cutting  across  the  ducts  many  of  these  were  seen 
to  be  in  intimate  relation  with  the  abscess  cavities  and  to  con- 
tain pus.  The  pus  in  both  cavities  was  found  on  microscopic 
examination  to  contain  the  bacilli  of  tuberculosis. 

Of  these  seven  cases  two  were  secondary  to  tnbercu- 
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losis  of  the  axillary  glands^  while  one  was  secondary  to 
tuberculosis  of  the  lung.  Of  the  six  cases  operated  on 
five  seem  to  have  completely  recovered. 

TBEATMENT. 

This  will  depend  largely  on  the  general  condition  of 
the  patient  and  the  extent  of  the  disease  in  the  breast. 
If  the  process  in  the  gland  is  secondary  to  a  severe  and 
non-curable  condition  situated  elsewhere  in  the  body 
nothing  more  than  palliation  should  be  practiced.  If 
the  infection  in  the  gland  is  secondary  and  the  primary 
focus  not  severe  or  amenable  to  treatment^  then  there 
should  be  an  effort  made  to  eradicate  the  infection  in  the 
gland.  If  there  be  but  a  single  collection  of  pus  without 
adjacent  nodes,  indicating  but  a  single  focus  of  infection, 
the  abscess  may  be  incised,  washed  out  thoroughly, 
curetted  and  drained.  This  course  has  been  successfully 
practiced,  and  is  recommended  by  Warren.  If  multiple 
foci  of  infection  exist,  and  they  are  confined  to  a  single 
quadrant  of  the  breast,  this  portion  may  be  excised.  It 
is,  however,  the  better  practice  where  dissemination  has 
occurred  to  excise  the  entire  breast.  If  the  axillary 
glands  are  implicated,  as  they  usually  are,  they  should 
be  removed. 

0ON0LU8I0N8. 

Tuberculosis  of  the  mammary  gland  is  not  an  unfre- 
quent  condition,  but  one  which  goes  unrecognized.  The 
process  may  remain  for  months,  and  even  years,  in  the 
form  of  hard,  irregular,  reasonably  well  circumscribed 
nodes.  Liquefaction  and  pus  formation  are  secondary 
and  later  processes.  Tuberculosis  of  the  breast  occurs 
with  especial  frequency  during  menstrual  life.  It  occurs 
with  greatest  frequency  in  single  women.  The  condition 
is  more  often  primary  than  has  been  generally  supposed. 
The  tubercular  infection  often  implicates  both  glands 
nearly  simultaneously.  Palliative  treatment  may  be 
practiced  when  the  process  is  circumscribed.  When  the 
processes  are  diffuse  radical  measures  should  be  recom- 
mended. 
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DISCUSSION. 

Dr.  B.  B.  Davis,  Omaha — ^A  case  under  my  observation  bad 
a  very  large  tumor  and  the  axillary  glands  were  considerably 
involved.  At  one  point  in  the  breast  there  had  been  a  perfora- 
tion and  fistula  with  a  history  of  considerable  material  being 
discharged,  which  under  microscopic  examination  was  demon- 
strated to  contain  tubercle  bacilli.  In  the  other  case,  I  think 
I  should  have  erred  had  I  not  recently  read  a  very  able  article 
by  a  German  operator,  in  which  he  discussed  in  detail  the 
operation.  This  was  in  a  comparatively  young  woman,  about 
30  years  of  age,  if  I  remember  rightly.  Although  there 
seemed  to  be  one  nodule,  it  was  separate  and  I  found  on  ex- 
amination that  it  consisted  of  three  different  nodules,  aggluti- 
nated and  in  a  state  of  degeneration.  All  I  did  was  to  excise 
that  portion  of  the  process  containing  the  nodules.  There  was 
no  enlargement  of  the  axillary  glands  and  the  patient  recov- 
ered. In  the  other  case  I  did  the  same  kind  of  an  opera- 
tion that  I  should  have  done  if  the  case  had  been  carcinoma  of 
the  breast. 

Another  point  is  in  regard  to  the  temperature.  In  these 
tubercular  cases  which  have  existed  for  any  considerable 
length  of  time  we  nearly  always  have  some  rise  of  temperature 
in  the  evening,  and  frequently  subnormal  in  the  morning,  and 
this  was  particularly  characteristic  in  the  first  case  I  men 
tioned.  I  have  been  under  the  impression  that  a  good  many 
of  these  cases  in  which  there  is  a  hard  nodule  of  the  breast  and 
the  breast  is  removed,  supposedly  as  a  carcinomatous  case,  are 
in  reality  tubercular,  and  I  believe  tuberculosis  of  the  mam- 
mary glands  is  a  much  more  common  condition  than  is  gen- 
erally supposed. 

Db.  T.  J.  Sullivan,  Chicago — ^There  is  no  reason  why  tuber- 
culosis should  not  be  found  in  the  mammary  gland,  just  as  it 
is  found  in  every  other  portion  of  the  body,  and  I  believe  that 
there  is  no  tissue  of  the  human  body  that  is  not  liable  to  be 
infected.  I  think  we  can  even  go  further  and  recall  the  state- 
ment of  some  of  the  authors  that  the  tubercular  germs  in  a 
greater  or  lesser  number  exist  in  all  our  bodies  and  that  sooner 
or  later  we  may,  any  of  us,  have  it.  That  being  true,  we  may 
find  the  tubercular  germs  in  any  portion  of  the  body. 

I  had  a  case  of  this  condition  occurring  in  a  woman,  of  aver- 
age health,  mother  of  ten  children,  who  had  always  enjoyed 
good  health,  and  had  been  compelled  to  work  hard  to  maintain 
the  family.  She  had  had  swelling  in  the  breast,  appearing 
about  six  months  previously,  after  working  hard.  Previous  to 
presenting  herself  to  me  for  examination  she  had  been  exam- 
ined by  a  physician,  who  informed  her  that  she  had  car- 
cinoma. The  appearance  would  indicate  that  she  was  suffer- 
ing from  carcinoma.     I  placed  my  hand  on  the  breast  im- 
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mediately  over  the  tumor  and  detected  a  small,  hard  nodule. 
In  presenting  her  to  a  class  of  medical  men  the  following 
diagnosis  was  made:  Retraction  of  the  nipple;  hard  nodule; 
no  axillary  enlargement;  healthy  and  well;  no  pain. 

She  was  kept  under  observation  for  a  couple  of  weeks,  at 
the  end  of  which  time  the  nodule  had  enlarged  slightly.  I 
then  was  in  considerable  doubt  as  to  the  nature  of  the  tumor 
and  removed  a  small  wedge  under  local  anesthesia.  Pathologic 
examination  of  this  wedge  revealed  the  fact  that  it  was  due 
to  an  inflammatory  process.  1  then  decided  to  remove  the 
whole  breast  in  a  radical  operation,  including  the  axillary 
glands.  I  did  so,  and  the  appearance  of  the  nodule  pre- 
sented to  my  mind  the  appearance  of  scirrhus  of  the  breast, 
and  a  good  pathologist  who  was  present  at  the  observation  said 
that  undoubtedly  it  presented  all  the  appearances  of  scirrhus. 
The  operation  was  complete,  however,  without  further  attack 
on  the  axillary  glands,  and  subsequent  pathologic  examination 
revealed  marked  tuberculosis,  which  healed  rapidly. 

It  is  time  to  call  attention  to  this  subject  and  give  these 
patients  the  advantage  of  early  operation. 

Db.  William  Knight,  Hartford,  Conn. — Just  a  little  crit- 
icism of  one  point  in  regard  to  abscess.  Dr.  Levings  said  you 
could  open  the  tumor  and  drain  thoroughly.  The  tendency  in 
treatment  of  those  cases  is  to  prevent  absorption.  It  seems  to 
me  that  it  is  folly  to  interfere  with  it.  It  also  seems  to  me  much 
better  to  open  it  and  drain  thoroughly  with  plenty  of  absorbent 
cotton.  I  think  we  will  get  much  better  results  by  the  treat- 
ment of  abscess  in  this  manner. 

Dr.  Andrew  W.  Morton,  San  Francisco — I  have  had  experi- 
ence with  only  one  case  which  puzzled  us  considerably.  We 
used  the  tubercular  serum  to  make  the  diagnosis,  and  got  the 
characteristic  reaction  which  we  usually  get  in  using  this 
senun  where  there  are  tubercles.  After  the  removal  of  the 
gland  the  microscopic  examination  showed  the  diagnosis  to  be 
correct. 

Dr.  a.  H.  Levings,  Milwaukee — I  may  add  that  one  addi- 
tional case  has  come  under  my  observation  since  this  article 
was  written.  Of  my  cases  of  tuberculosis  of  the  mammary 
gland  one  was  secondary  to  a  tubercular  process  of  the  lungs, 
while  two  were  secondary  to  tubercular  processes  in  the  axilla. 
The  others,  so  far  as  I  was  able  to  determine,  were  primary 
within  the  breast  itself.  In  some  of  these  I  think  the  infection 
was  through  the  milk  ducts.  In  others  the  infection  was 
through  the  circulation,  arterial  or  lymphatic.  I  am  very  con- 
fident that  we  have  been  mistaking  these  cases  for  carcinoma 
because  the  two  conditions  may  present  practically  the  same 
symptoms,  in  that  there  is  a  hard  nodule,  retraction  of  the 
nipple  and  enlargement  of  the  axillary  glands. 
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In  regard  to  the  treatment  of  opening  and  curetting  an 
abscess,  I  am  of  the  opinion  that  in  a  case  in  which  there  is 
but  a  single  abscess  with  no  out-lying  nodes,  this  treatment 
may  be  recommended,  and  probably  will,  if  properly  carried 
out,  result  in  a  large  number  of  cures.  This,  in  fact,  is  the 
treatment  generally  which  we  are  accustomed  to  follow  in 
cases  of  tubercular  abscess. 


Digitized  by 


Google 


FEACTURE  OP  THE  UPPER  THIRD  OP  THE 
PEMUR  SUCCESSPULLY  TREATED  WITH 
PLASTER  OP  PARIS  WITHOUT 
EXTENSION. 


L.  SEXTON,  M.D. 

NBW  OHLEANS. 


Practures  of  the  shaft  of  the  femur  are  very  common 
accidents,  despite  the  strength  of  the  bone.  The  lower 
end  of  the  bone  is  more  frequently  broken  than  the 
upper.  Practures  of  the  upper  third  are  usually  due  to 
indirect  violence,  and  of  the  lower  third  to  direct  injury. 
The  course  of  the  fracture  is  usually  oblique.  Marked 
angular,  rotary  and  longitudinal  displacements  usually 
attend  these  fractures.  The  lower  fragment  is  usually 
drawn  to  the  inner  side  and  behind  the  upper;  this 
tendency  to  deformity  is  greatest  when  the  fracture 
occurs  in  the  upper  third. 

Every  kind  and  variety  of  fracture  is  liable  to  occur 
to  the  femur.  On  account  of  the  large  muscular  attach- 
ments to  the  bone,  displacements  are  nearly  always  pres- 
ent in  fractures  of  the  femur,  and  this  is  especially  true 
in  relation  to  fractures  of  the  upper  third,  when  the  bone 
is  tilted  forward  by  the  action  of  the  psoas,  and  abducted 
and  turned  out  by  the  gluteus  maximus  and  external 
rotators  of  the  thigh,  at  the  same  time  the  lower  end 
is  drawn  upward  and  to  the  inner  side  by  the  hamstring 
and  adductor  muscles.  The  weight  of  the  foot  assists 
these  adductors  in  the  eversion  of  the  foot,  which  is  a 
symptom  of  this  fracture.  The  proper  appliances  for 
treatment  of  fracture  of  the  femur  has  caused  wide  and 
varied  discussions  with  many  diversified  views;  there 
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are  perhaps  in<)re  special  apparatus  invented  and  dis- 
carded for  the  treatment  of  these  fractures  of  the  femur 
than  for  any  other  bone  of  the  body,  but  the  one  point 
of  extension  is  agreed  on  by  all. 

Secumbent  position,  a  suitable  bed  with  foot  elevated, 
a  hair  mattress,  not  too  soft,. and  imnuobilized  retention 
of  the  fragments  are  indispensable  to  success. 

The  nates  are  prevented  from  sinking  into  the  mat- 
tress by  placing  boards  between  the  mattress  and  springs 
of  the  bed.  Extension  is  usually  obtained  by  cord  and 
weight  applied  to  the  leg  over  a  pulley  attached  to  the 
foot  of  the  bed.  The  foot  of  the  bed  is  often  raised  six 
inches  and  the  extension  weight  increased  up  to  ten 
pounds  in  order  to  overcome  the  muscular  contraction  so 
that  the  fragments  can  be  brought  down  together. 

Many  surgeons  have  called  attention  to  the  diflSculty 
in  approximating  the  fractured  ends,  especially  when 
they  occur  in  the  upper  third  of  the  femur,  and  in  main- 
taining them  in  apposition  after  they  have  once  been 
reduced.  A  casual  glance  through  our  different  museums 
will  prove  that  this  is  the  seat  of  permanent  deformities 
and  usual  shortening  of  the  fractured  limb,  which  has 
caused  so  many  suits  for  damages  and  brought  out  so 
many  cork-sole  shoes  and  criticisms  on  surgeons. 

Dr.  AUis  even  considered  this  shortening  and  displace- 
ment so  serious  that  he  advised  immediately  cutting 
down  on  the  fracture  and  wiring  the  bones  together.  In 
the  case  of  a  transverse  fracture  with  lateral  displace- 
ment and  overlapping  more  than  an  ordinary  extension 
apparatus  to  hold  it  in  place  is.  required.  Direct  lateral 
and  anterior  pressure  is  absolutely  essential  for  the 
proper  union  and  keeping  in  place  of  broken  fragments. 
Under  a  general  anesthetic,  with  the  patient  placed  on 
a  hard  table  and  by  making  firm  pressure  on  the  upper 
fragment  of  the  bone,  while  an  assistant  makes  strong 
extension  and  counter-extension  by  pulling  directly  on 
the  foot  and  body,  the  fragments  can  usually  be  approxi- 
mated. 
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Owing  to  the  mass  of  fleshy  muscles  which  encompass 
the  bone  it  is  rather  hard  to  say  exactly  when  these 
fragments  are  in  apposition.  Good,  all-aronnd  anterior 
lateral  support  for  these  fractured  ends  is  best  obtained 
by  a  plaster-of-paris  dressing,  after  the  bones  have  once 
been  properly  adjusted  and  swelling  has  abated.  Owing 
to  the  thick  muscular  attachments  of  the  bone,  too  much 
padding  is  not  indicated  at  this  point,  provided  the  frac- 
ture is  of  the  simple  variety.  The  adipose  tissue  and 
muscles  soon  yield  to  the  plaster  dressing,  which  if 
at  first  seems  rather  tight,  is  soon  loosened  by  the  atro- 
phy of  the  muscles  and  adipose  tissue  under  rest  and 
continued  pressure,  hence  moderate  support  as  can  best 
be  had  by  a  plaster-of-paris  dressing  applied  all  around 
the  limb,  as  a  rule,  gives  better  results  than  the  long 
side  splint,  extension  and  sand  bag  and  various  other 
appliances  in  use.  In  the  treatment  of  these  cases  the 
double  inclined  plane  has  been  practically  abandoned. 
Buck^s  extension  by  weight  and  pulley  is  still  used  by 
many  surgeons.  Dr.  Hamilton's  preference  is  for  a  long- 
sided  splint  extending  from  the  foot  to  the  aidlla,  much 
after  the  pattern  of  Liston's  long  extension  splint.  Valk- 
man's  sliding  foot-rest  is  of  great  assistance  in  treatment 
of  this  fracture  in  many  cases. 

In  a  recent  case  of  fracture  of  the  upper  third  in  a 
littlfi  boy  8  years  old,  with  marked  elevation  of  the  upper 
fragment  accompanied  by  eversion  of  the  foot  and  draw- 
ing up  of  the  lower  fragment,  I  had  a  most  successful 
result  by  the  following  simple  method  of  one  plaster-of- 
paris  dressing  which  was  not  disturbed  from  the  time  of 
its  application  a  few  hours  after  the  fracture  until  its 
removal  four  weeks  after  the  accident,  in  which  we  found 
perfect  union  without  any  shortening.  The  little  patient 
in  pushing  a  swing  that  in  its  rebound  came  within  six 
inches  of  the  ground  was  caught  under  the  swing-box 
seat,  in  which  five  or  six  other  children  were  seated,  the 
fracture  being  produced  by  direct  violence,  with  some, 
though  not  very  great,  contusion  of  the  soft  parts. 
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The  little  patient  was  placed  on  a  hard  table  with 
pelvic  reet^  the  leg  being  held  in  extension;  he  was  thor- 
oughly relaxed  with  chloroform  and  the  fracture  reduced 
by  extension,  counter-extension  and  manipulation.  While 
in  this  position  a  2-inch  Z.  0.  plaster  was  applied  on 
both  sides  of  the  leg  above  the  knee  with  a  loop  around 
the  heel  to  provide  for  extension  in  the  event  of  shorten- 
ing; several  roller  bandages  of  padded  cotton  were  ap- 
plied around  the  limb  thoroughly  protecting  the  heels, 
condyles  and  trochanter  and  iliac  spine;  this  batting  was 
applied  rather  thin  around  the  fleshy  thigh  proper, 
was  extended  around  the  pelvis,  and  up  as  high  as  the 
stomach,  being  thickly  applied  over  the  abdomen.  With 
two  assistants  maintaining  extension  and  counter-exten- 
sion, plaster-of-paris  bandages  were  applied  from  the 
ball  of  the  great  toe  on  around  the  fractured  limb  across 
the  pelvis  and  up  to  the  stomach.  These  bandages  were 
interspersed  with  plaster-of-paris  muck,  not  too  wet, 
giving  additional  support  between  each  layer. 

With  the  pelvic  rest  it  was  not  hard  to  apply  the 
dressing,  so  that  it  came  well  up  in  the  groin,  which  had 
been  previously  padded,  sufficient  space  being  left  pos- 
terially  for  the  use  of  the  bed-pan.  We  were  careful  to 
sufficiently  pad  the  abdomen  to  accommodate  gaseous  ex- 
tensions likely  to  occur  after  dinner,  and  were  particu- 
lar to  carry  tiie  bandage  up  around  the  body  as  higji  as 
the  stomach,  so  that  the  point  of  fracture  was  in  reality 
at  the  middle  of  the  plaster  cast.  In  applying  the  first 
plaster  bandage  the  upper  end  of  the  fragment  was  de- 
pressed by  firm  pressure,  and,  as  said  before,  the 
bandages  were  reinforced  by  the  additional  plaster  at 
the  point  of  the  break.  When  the  plaster  had  set,  we 
found  that  the  length  of  the  two  limbs  were  exactly  the 
same ;  which  relative  position  remained  until  a  cure  had 
been  accomplished,  so  that  at  no  time  was  it  necessary 
to  add  any  weights  to  our  adhesive  straps  which  had  been 
applied  for  extension  in  the  event  of  any  shortening. 

The  patient  while  confined  to  the  recumbent  position 
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could  move  around  on  his  hard  mattress  with  compara- 
tive ease,  the  dressings  did  not  become  soiled  from  any 
source  during  the  month^s  treatment,  there  were  no  bed 
or  pressure  sores  in  the  case;  only  two  or  three  casual 
visits  were  made  during  the  treatment,  and  the  result,  as 
seen  by  the  patient  before  you,  was  all  that  could  be 
expected. 

This  case  has  been  reported  to  show  the  extended  use 
of  plaster  of  paris  in  treatment  of  fractures  of  the  femur, 
especially  in  children;  its  advantages  are:  its  cheapness, 
the  ease  with  which  it  is  applied,  its  perfect  adaptability 
to  the  shape  of  the  limb,  combining  the  good  effects  of  an 
all-around  splint,  its  cleanliness;  it  is  a  one-dressing 
treatment  with  nothing  to  get  out  of  place,  and  the 
splendid  results  which  follow  its  perfect  application 
should  commend  it  to  surgeons  in  suitable  cases  in  pref- 
erence to  the  numerous  complicated  appliances  recom- 
mended for  the  treatment  of  fracture  of  the  femur,  es- 
pecially in  children. 

The  second  case  brought  before  you  is  an  engineer  with 
fracture  of  the  lower  third,  but  treated  with  the  plaster 
dressing  without  any  extension,  and^  as  you  see,  with  no 
shortening,  and  with  complete  recovery  within  seven 
weeks^  time. 

I  will  show  you  another  patient  treated  without  any 
extension  method.  He  was  an  engineer  on  the  Illinois 
Central  Bailroad,  and  in  a  collision  jumped  from  his 
engine  into  a  pile  of  cross-ties,  the  result  being  a  back- 
ward dislocation  of  the  knee-joint  and  fracture  of  the 
lower  third  of  the  femur. 

I  dressed  the  wound  in  plaster  of  paris,  as  in  the  first 
case.  We  did  not  have  quite  enough  padding  on  the  first 
dressing,  and  we  had  to  remove  the  bandage  and  put  on 
a  second  plaster-of-paris  dressing  on  account  of  the 
swelling. 

The  ankylosis  observed  in  the  knee  is  not  the  result 
of  the  fracture,  but  is  caused  by  the  extreme  backward 
dislocation  of  the  joint.    It  has  only  been  about  seven 
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weeks  since  the  accident  occtirred^  but  there  is  not  a  par- 
ticle of  shortening,  as  you  can  observe  by  examination^ 
and  by  the  nse  of  the  tape  measure.  The  halt  in  walk- 
ing is  a  result  of  the  dislocation,  and  not  of  the  fracture. 
Considering  the  double  damage  of  the  fracture  and  the 
dislocation,  the  patient  certainly  was  fortunate  in  the 
termination  of  this  case,  as  he  soon  expects  to  be  riding 
on  his  engine,  doing  his  regular  duties  as  engineer. 

DISCUSSION. 

Db.  JoHif  p.  LoBD,  Omaha — ^I  think  the  more  expert  we  be- 
come in  the  use  of  plaster  of  paris  the  more  constantly  do  we 
find  an  increasing  field  for  it.  While  I  am  not  prepared  to 
say  that  all  cases  of  fracture  of  the  femur  should  be  treated 
by  plaster,  yet  I  think  you  can  perhaps  treat  the  greater 
number  of  them  in  this  way.  Fractures  just  below  the  tro- 
chanters, for  instance,  I  would  not  think  of  treating  by  the 
use  of  the  plaster  cast,  because  the  extreme  upward  displace- 
ment of  the  proximal  fragments  would  preclude  the  possibil- 
ity of  a  good  result  in  at  least  many  of  the  cases.  It  has  been 
my  experience  that  the  so-called  intracapsular  fractures  are 
best  treated  by  the  plaster.  Extension  can  also  be  used  in  ad- 
dition to  the  plaster,  if  necessary,  which  I  think  is  an  excel- 
lent idea,  and  is  too  often  neglected  in  the  cases  in  which 
plaster  is  used.  I  think  we  can  do  with  the  plaster  all  that  is 
required.  I  consider  fracture  of  the  femur  in  children  com- 
paratively easy  to  treat.  I  think  this  principle  should  gorem 
our  actions  in  the  treatment  of  these  cases.  We  should  first 
reduce  the  fracture  to  as  near  a  perfect  position  as  possible, 
and  then  put  on  such  a  dressing  as  will  maintain  absolutely 
the  proper  position  of  the  fragments,  a  dressing,  indeed,  that 
will  continue  to  maintain  this  position  of  the  fragments.  The 
old-fashioned  method  of  using  sandbags  and  other  splints 
relatively  insecure,  I  think,  at  the  best  is  poor  practice.  You 
can  not  depend  on  such  things.  We  hare  all  seen  our  pre- 
ceptors adjust  sandbags  and  rearrange  the  dressings  every  day. 
If  there  is  anything  that  will  encourage  non-union  it  is  that 
sort  of  thing.  I  think  plaster  does  accomplish  the  result 
in  a  more  definite  and  perfect  manner  than  any  other 
meDind. 

Da,  W.  W.  Gbajjt,  Denver — ^The  essayist  referred  to  Dr. 
Allis'  declaration  as  to  the  difficulty  of  maintaining  the  apposi- 
tion of  the  fragments  and  the  necessity  of  cutting  down  and 
wiring  the  ends.  In  an  article  which  he  published  several 
years  ago,  Lane  of  London  stated  that  it  was  not  so  much  mus- 
cular action  that  caused  the  displacement  as  it  was  the  in- 
flammatory conditions  and  blood  about  the  ends  of  the  frag- 
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ments.  In  oonaequence  of  this  Dr.  Lane  advised  the  catting 
down  and  wiring  the  fragments— of  course,  under  the  most  per- 
fect aseptic  conditions.  1  believe  this  practice  often  desirable 
in  fractures  of  the  elbow  joint.  However  much  truth  there 
may  be  in  his  declaration  that  it  is  due  chieily  to  blood  clot 
and  to  inllammatory  cundition^,  we  do  know  that  the  best  re- 
sults so  far  obtained  have  been  by  some  form  of  extension  with 
fixed  apparatus  around  the  limb.  The  old  Buck  method  is  to- 
day not  improved  on  in  the  ordinary  treatment  of  fractures  of 
the  shaft  of  the  femur,  coupled  with  the  application  of  such 
splints  as  we  may  see  fit  to  use.  I  would  hesitate  to  use 
plaster  immediately  in  most  fractures  of  the  femur.  I  believe 
it  to  be  a  better  surgical  procedure  to  wait  until  the  inflamma- 
tion  has  subsided.  We  know  that  swelling  results  immediately 
after  the  accident  and  after  four  or  five  days  it  has  usually 
subsided.  There  will  be  no  union  during  this  time,  and  it  is 
best  to  wait  until  the  swelling  has  subsided  before  applying 
the  plaster.  It  is  particidarly  important  during  this  time  that 
you  should  see  the  condition  of  the  limb  every  day.  Legs 
have  had  to  be  amputated  because  of  the  failure  or  inability 
to  see  the  patient  often  after  the  application  of  the  plaster. 
Therefore,  one  loses  nothing  by  delaying  the  application  of  the 
plaster  cast  for  this  length  of  time.  I  believe  in  these  cases 
there  is  a  better  dressing  than  plaster — silicate  of  potash. 
It  can  be  applied  just  as  easily,  but  it  does  not  dry  so  quickly, 
and  will  require  several  hours  to  harden  perfectly.  When 
the  silicate  of  potash  is  dry  it  is  very  light  and  is  just  as 
efficient,  and  if  you  prefer  the  ambulatory  treatment  there 
is  no  comparison.  It  is  so  much  lighter,  cleaner,  much  neater 
and  more  easily  and  quickly  removed. 

Db.  John  W.  Brandau,  Glarksville,  Tenn. — ^The  method 
which  I  will  describe  I  have  found  very  efficient  in  three 
cases  of  fracture  of  the  femur  in  children.  I  exhibited  a 
model  of  this  splint  two  years  ago  before  the  State  Medical 
Association  of  Tennesseee.  In  the  first  place  I  make 
a  board  splint  out  of  some  light  wood,  about 
three-quarters  of  an  inch  thick,  as  wide  as  and  a  little 
longer  than  the  patient's  body,  so  as  to  give  rest  to  the  head 
and  extend  a  little  below  the  patient's  foot  with  sound  limb 
extended.  The  next  thing  is  to  make  a  thigh  splint,  which 
is  firmly  attached  to  the  body  splint  at  such  an  angle  as 
will  hold  the  fragments  best  in  apposition,  and  on  the  side 
corresponding  to  injury.  Then  a  leg  splint  running  parallel 
to  the  body  splint,  with  proximal  end  attached  to  thigh  piece, 
with  a  support  at  the  lower  or  distal  end  of  the  leg  splint 
which  rests  on  and  is  fastened  to  the  body  splint,  thus  form- 
ing an  irregular  arch.  The  splint  should  be  made  by  measur* 
ing  the  sound  leg  and  thigh  and  may  be  made  longer  or 
shorter,  according  to  the  amount  of  extension  one  vrants  to 
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apply.  The  extension  of  thigh  is  also  regulated  by  the  padding 
one  puts  on  the  leg  piece.  If  necessary,  one  can  apply  a  foot 
splint  adjusted  so  as  to  make  extension  on  the  leg,  if  that 
is  also  fractured,  as  per  drawing  below.  The  whole  splint 
is  then  padded  in  order  to  make  it  as  soft  as  possible  for 
the  patient's  body  and  padding  secured  by  roller  bandages.  The 
patient  is  then  placed  on  the  splint  on  his  back,  and  the  body 
firmly  fastened  to  the  base  splint  by  a  roller  bandage  in  such 
a  manner  as  to  immobilize  the  trunk,  which  I  think  is  im- 
portant in  the  treatment  of  fractures  of  the  femur  in  children. 
The  entire  limb  is  next  secured  to  the  splint  by  a  roller 
bandage.  In  addition  to  this  splint  one  should  use  short 
coaptation  splints  to  the  thigh  anteriorly  and  laterally,  so 
as  to  hold  the  fragments  more  securely  in  position.  To  secure 
these  splints  in  position  either  a  roller  bandage,  as  above 
suggested,  or  adhesive  strips  may  be  used,  and  I  find  the 
latter  convenient  because  they  will  not  slip.  The  sound  limb 
should  be  fixed  to  the  body  splint  by  strips  which  can  be 
readily  untied  to  allow  the  limb  to  be  flexed  in  order  to  cleanse 
the  child,  etc.    The  splint  can  be  easily  made,  nothing  being 
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B. — Body  or  base  splint    T. — ^Thigh  splint    L. — ^Leg  splint 

required  but  a  hatchet,  nails,  some  light  boards,  cotton  and 
bandages.  The  little  child  with  this  splint  can  be  applied  to 
the  breast,  carried  out  in  the  open  air,  and  can  be  placed  on 
either  side  in  order  to  prevent  hypostatic  congestion  of  the 
lungs.  I  have  had  no  trouble  with  the  circulation  in  using 
this  apparatus.  The  part  on  which  the  patient's  buttocks  rest 
may  be  covered  by  ruber  cloth,  or  a  fenestrum  may  be  made 
in  the  cases  of  older  children.  The  end  of  the  apparatus  on 
which  the  head  rests  should  be  kept  a  little  more  elevated 
than  the  foot,  in  order  to  prevent  the  dejecta  from  nmning 
back  under  the  patient's  body.  The  apparatus  is  very  light 
when  made  of  white  pine  or  poplar  wood. 

Dr.  J.  W.  Andbews,  Mankato,  Minn. — ^I  don't  think  that 
anything  has  come  before  this  convention  of  greater  im- 
portance than  this  subject  of  the  treatment  of  fractures,  and 
it  just  occurred  to  me,  as  Dr.  Grant  was  speaking,  that  if 
every  surgeon  would  follow  his  plan  and  have  less  to  do  with 
the  side  splint  and  complicated  apparatus,  the  results  would 
be  far  better.  It  is  not  an  easy  matter  to  get  good  results 
in  fractures  of  the  femur.     It  is  probably  not  very  difficult 
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to  giTe  the  patient  a  fairly  useful  limb,  but  to  get  residte 
without  shortening  and  without  deformity  is  not  so  easy  to 
do.  And  while  a  quarter  of  a  century  ago  a  physician  could 
very  well  be  content  with  some  shortening,  a  surgeon  who 
gets  much  shortening  to-day  is  not  inculpable.  I  well  remem- 
ber bearing  the  late  Moses  Gunn  of  Chicago,  after  some  one 
had  read  a  paper  before  a  meeting  of  the  American  Medical 
Association,  in  which  he  reported  haying  gotten  a  perfect  re- 
sult; Dr.  Gunn  rose  from  his  seat  and  said  he  wished  to 
place  himself  on  record  as  saying  that  no  man  could  get  a 
perfect  result  in  fracture  of  the  femur.  That  day  is  past, 
and  at  the  present  time,  where  we  hare  a  fairly  useful  limb, 
but  there  is  some  deformity,  we  do  not  consider  that  we  have 
gotten  a  perfect  result.  As  Dr.  Grant  has  said,  it  is  most 
important  to  keep  the  limb  so  that  it  can  be  seen  for  the 
first  few  days  until  the  inflammation,  if  any,  has  subsided, 
during  which  time  the  old  methods  of  extension  can  be 
applied,  after  which  time  the  extension  should  be  continued 
and  the  limb  placed  in  plaster  of  paris.  I  believe  that  if 
that  method  is  carried  out,  the  results  produced  by  it  will 
be  as  good  as  can  be  produced  by  any  other  method  of  treat- 
ment. In  reference  to  the  objections  made  by  Dr.  Grant  as 
to  the  weight  of  the  cast  and  the  untidiness  of  the  plaster- 
of-paris  dressing,  little  need  be  said  for  it  is  a  small  objection, 
and  so  far  as  having  an  apparatus  that  our  patients  can  walk 
around  with,  or  the  ambulatoiy  treatment,  I  do  not  believe 
that  many  surgeons  care  to  have  their  patients  with  a  fracture 
of  the  femur  walk  around  much  during  the  first  three  or 
four  weeks  at  least. 

Db.  J.  D.  Maubt,  New  York — ^I  was  very  much  interested 
in  the  description  given  by  Dr.  Brandau  of  the  splint  which 
he  applies  in  these  cases,  because  it  suggests  to  my  mind 
the  straight  angle  chair  used  by  Sayre  to  relieve  adult  patients 
who  have  been  in  bed  and  are  suffering  from  hypostatic  pneu- 
monia. In  the  City  Hospital,  New  York,  we  simply  used  an 
old  rocking  chair,  with  a  hole  cut  in  the  seat  for  the  move- 
ment of  the  patient's  bowels.  The  patient  is  then  placed 
in  it,  being  sure  that  the  seat  of  the  chair  is  longer  than 
from  the  legs  to  the  region  of  the  lower  back,  and  the  patient 
is  then  arranged  in  such  position  as  will  give  him  comfort. 
Gravity  is  sufficient  in  these  cases  to  give  all  the  extension 
necessary.  In  regard  to  the  plaster  of  paris,  we  have  been 
using  a  modification  of  this  method  in  New  York,  which 
seems  much  superior  to  the  "glass"  bandages.  About  a  year 
ago  I  learned  from  a  wall  decorator  that  they  used  dextrin 
in  making  the  cornices  of  the  modem  buildings  and  it  oc- 
curred to  me  to  incorporate  some  of  this  in  the  plaster  of 
paris.  We  have  used  it  in  10  per  cent,  strength  by  volume, 
simply  mixing  it  dry  and  making  bandages  of  crinoline  in  the 
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usual  piaimer.  It  is  a  Terj  useful  addition  and  in  a  measure 
does  away  with  the  wei^t  of  the  plaster  of  paris.  I  found 
that  it  was  not  an  original  idea  and  that  it  had  been  used 
a  good  many  years  ago  by  Velpeau,  but  I  learned  that  Dr. 
Weir  and  others  in  New  York  were  not  familiar  with  its 
use,  and  I  thought  probably  the  members  of  this  section  might 
not  be.  In  the  treatment  of  those  forms  of  injury  to  the 
lower  eictremity  in  which  the  patient  may  be  allowed  to  walk 
without  crutches  it  is  invaluable.  It  is  also  applicable  for 
the  making  of  spondylitis  jackets.  Put  on  the  ordinary  plaster 
of  paris  and  then  dry  it.  We  hare  been  drying  it  by  one  of 
those  torches  used  l^  painters  to  clean  off  paint,  we  then 
put  on  about  one  thickness  10  per  cent,  dextrin  crinoline 
bandages.  This  gives  the  plaster  a  yellowish  hue  and  makes 
it  as  hard  as  adamant.  It  is  not  quite  so  porous  as  the 
plaster  alone.  At  the  Columbia  Laboratory  there  are  some 
experiments  being  made  to  determine  the  relative  porosity 
of  the  two  substances.  Clinically  we  find  that  it  does  not 
make  the  cast  hot  enou^  to  interfere  with  the  comfort  of 
the  patient,  and  if  such  should  be  the  case,  fenestrs  may  be 
placed  at  such  frequent  intervals  as  to  more  than  compensate 
for  any  such  limitation.  The  cast,  although  very  hard  and 
tough,  cuts  very  readily  with  a  sharp  pruning  knife  if  the 
line  ci  section  be  thoroughly  wet  with  water. 

Dr.  D.  W.  Cbouse,  Waterloo,  Iowa — ^I  had  a  new  experi- 
ence the  last  year  in  a  case  of  ununited  fracture  of  the  femur 
that  had  non-union  after  a  varied  treatment  of  three  months. 
The  fracture  was  close  to  the  condyles  and  was  comminuted. 
The  patient  was  18  years  of  age  at  the  time  of  the  accident 
and  in  vigorous  health.  The  attending  surgeon  placed  the 
leg  in  plaster  cast  from  the  first,  for  six  weeks.  When  the 
cast  was  removed  it  was  found  to  be  ununited;  a  new  fixed 
dressing  was  applied  and  the  patient  put  on  crutches  and 
treatment  continued  for  six  weeks,  with  the  patient  walking 
about,  with  the  same  unsuccessful  result.  He  was  again 
placed  in  bed  with  pulley  extension  for  six  weeks  more  when 
he  was  brought  to  the  hospital  for  the  purpose  of  cutting 
down  and  wiring  the  ends  together.  The  ends  were  found 
separated  by  muscular  tissue  and  fascia  a  full  inch.  The 
ends  of  the  bones  were  uneven  and  some  pieces  of  bone  loose 
from  the  shaft  entirely — ^the  ends  of  the  bones  were  sawed 
off  and  approximated  and  wired.  He  did  well  for  10  days 
when  he  suddenly  developed  a  hemorrhage  and  lost  a  large 
amount  of  blood  before  the  case  was  under  control,  and  in 
great  danger  of  his  life.  A  forced  amputation  was  made  in 
the  middle  third  of  the  femur  and  transfusion  of  saline  so- 
lution made  at  the  same  time  and  although  nearly  pulseless 
in  the  beginning,  he  was  put  to  bed  in  rather  a  better  con- 
dition than  when  the  operation  was  commenced.    Examination 
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of  limb  amputated  disdoaed  what  was  already  known  that 
the  popliteal  artery  had  beaten  against  the  irregular  crest  of 
the  fractured  bone  and  had  worn  the  coat  of  the  artery 
through  and  nothing  but  amputation  was  left  to  be  done.  The 
lesson  taught  is  that  the  posterior  fragments  should  present 
no  projection,  the  bone  is  to  be  lined  with  the  posterior  aspect 
of  limb  in  adjusting  a  fracture  near  the  condyles  of  the  femur. 
Db.  Lutheb  Sexton,  New  Orleans — ^A  liquid  glass  dress- 
ing is  out  of  the  question  in  a  hot  climate  like  this  where 
it  would  soon  become  moistened  by  perspiration.  I  do  not 
know  how  it  would  do  in  a  cold  climate,  or  how  it  might  be 
with  the  dextrin,  but  I  have  nerer  seen  a  liquid  glass  dressing 
applied  to  the  fracture  of  the  femur  as  a  permanent  dress- 
ing. The  doctor's  conception  in  regard  to  the  patients  walk- 
ing around  with  fracture  of  the  femur,  I  think,  is  remarkable 
and  must  apply  to  the  convalescing  period.  We  usually  con- 
fine our  patients  in  bed  for  at  least  one  month,  during  which 
time  we  expect  absolute  quiet.  After  this  walking  and  the 
upright  position  is  encouraged.  In  regard  to  plaster  fixation 
I  claim  that  the  mistake  made  in  applying  the  dressing  in 
many  of  these  cases  is  that  they  do  not  carry  the  support 
up  high  enough.  In  these  cases  the  plaster  of  paris  was 
carried  as  high  up  as  the  stomach,  the  stomach,  of  course 
being  well  padded.  We  put  on  about  as  much  plaster  above 
the  fracture  point  as  we  did  below.  I  am  not  claiming  that 
this  is  the  proper  dressing  in  all  cases.  I  applied  the  Z.O. 
plaster  in  order  to  produce  extension,  if  I  need  it.  The 
little  boy  is  as  nimble  as  ever,  and  though  the  fracture  was 
in  the  upper  third  of  the  bone  there  is  no  deformity  or 
shortening.  In  the  application  of  this  plaster  dressing,  I 
believe  it  is  absolutely  necessary  to  have  an  assistant  hold  the 
fractured  bones  in  position  until  the  plaster-of-paris  dressing 
is  firmly  applied.  One  of  the  points  that  I  would  like  tc 
emphasize  is  that  you  should  have  more  of  the  plaster  of  paris 
above  the  fracture;  do  not  have  the  dressing  all  below  the 
fracture.  In  the  case  of  the  little  boy,  the  point  of  fracture 
was  actually  in  the  middle  of  the  plaster-of-paris  cast.  Now, 
in  regard  to  the  cast  becoming  soiled  and  not  being  hard 
enough,  I  have  usually  found  it  hard  enough  when  it  comes 
to  take  it  off.  If  you  wish  to  make  it  harder  and  render  it 
so  that  it  will  not  soil,  you  can  paint  it  over  with  shellac. 
I  have  the  cast  preserved  which  was  on  the  little  boy,  and 
the  only  soiling  it  got  was  from  the  money  he  put  into  it. 
He  used  it  as  a  savings  bank,  for  he  got  a  dollar  a  day  for 
keeping  quiet,  which  was  a  great  help  in  the  treatment. 


Digitized  by 


Google 


CLOSURE  OP  WOUNDS. 


MILES  F.  PORTER,  M.D. 
Professor  of  Surgery  and  Clinical  Sorgery,  Fort  Wayne  College  of 
Medicine. 

FORT  WAYNE,  IND. 


The  methods  of  closing  wounds  now  in  vogue  are  not 
the  best.  This  opinion  is  based  on  personal  experience, 
observation  of  the  work  of  others,  inquiry  and  reading, 
and  is  the  excuse  I  have  for  the  presentation  of  this 
paper.  I  do  not  claim  either  priority  or  originality  in 
the  methods  of  wound  closure  advocated  in  this  paper. 
My  object  in  writing  it  is  chiefly  to  urge  a  general  adop- 
tion of  the  improved  methods,  and  incidentally  to  show 
the  desirability  of  a  wider  application  of  them  than  is 
made  perhaps  even  by  those  who  already  use  them. 

For  a  considerable  time  I  thought  the  method  of  clos- 
ing wounds  by  tier  sutures  of  absorbable  material  with  a 
subcuticular  suture  for  coapting  the  skin  was  the  acme 
of  perfection.  Now,  with  rather  rare  exceptions,  I  never 
use  a  stitch  in  either  the  skin  or  subcutaneous  tissue,  but 
use  adhesive  plaster  instead.  The  plaster  is  applied  in 
strips  about  one-fourth  of  an  inch  in  width,  after  the 
skin  has  been  thoroughly  dried.  No  more  strips  are 
used  than  are  necessary  to  maintain  perfect  coaptation. 
If  desired,  they  may  be  left  on  for  two  weeks.  Some 
cases,  as  for  instance  operations  for  mammary  carcinoma, 
will  require  either  two  or  three  tension  sutures  in  con- 
nection with  the  adhesive  strips,  or  instead  the  wound 
may  be  closed  throughout  with  subcuticular  stitches  of 
catgut.  Again,  in  rare  cases  a  few  stitches  may  be  needed 
to  obliterate  dead  spaces  in  very  fat  subjects.    In  these 
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cases^  however,  it  is  usually  possible  to  obliterate  the 
dead  spaces  by  placing  strips  of  adhesive  plaster  over 
rolls  of  gauze  placed  parallel  to  the  wound.  I  regard  the 
use  of  adhesive  strips  in  the  closure  of  wounds  as  a  long 
step  in  advance  of  the  buried  absorbable  suture,  which 
in  its  turn  was  a  long  step  in  advance  of  the  older  meth- 
ods. 

To-day,  with  the  combined  use  of  buried  absorbable 
sutures  and  adhesive  strips,  results  may  be  obtained 
which  are  far  superior  to  those  following  the  use  of 
through-and-through  sutures.  Save  in  cases  where  much 
tension  is  necessary  to  maintain  coaptation  in  the  pres- 
ence of  infection,  a  suture  through  the  skin  is  unnec- 
essary, and  will  soon  come  to  be  considered  as  an  evidence 
of  want  of  skill  or  care  on  the  part  of  he  who  places  it. 

Tension  alone  of  the  skin  or  subcutaneous  tissues  is 
not  a  sufficient  excuse  for  placing  a  suture  through  the 
skin  in  a  case  where  the  avoidance  of  a  scar  is  particu- 
larly desirable. 

Superficial  abscesses  are  less  frequent  with  buried 
than  with  through-and-through  stitches;  they  are  least 
frequent  when  adhesive  plaster  is  used  and  all  stitches 
are  avoided.    There  are  three  reasons  why  this  is  true : 

1.  There  is  better  drainage  when  no  stitches  are  placed. 

2.  The  coaptation  is  more  perfect.  3.  Trauma  is  avoid- 
ed. It  may  seem  paradoxical  to  say  that  the  drainage  is 
better  with  the  method  which  gives  the  most  perfect 
coaptation.  Nevertheless  this  is  true.  The  blood  which 
collects  beneath  the  skin  easily  presses  apart  the  elastic 
skin  edges  between  the  plaster  strips  and  is  immediately 
taken  up  by  the  gauze,  and  as  soon  as  the  oozing 
stops  the  skin  again  falls  into  apposition.  I  frequently 
remarked  that  the  dressing  over  wounds  closed  with  ad- 
hesive strips,  other  things  being  equal,  was  much  more 
blood-stained  than  the  dressings  over  wounds  closed  by 
suture.  Perfect  coaptation  is,  then,  not  incompatible 
with  drainage.  Indeed,  the  principal  objection  to  the 
subcuticular  stitch  is  that  by  its  use  the  wound  is  closed 
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too  tightly.  When  suppuration  does  occur  in  woimds 
coapted  by  adhesive  plaster  it  is  of  mnch  shorter  dura- 
tion and  less  extensive  than  when  stitches  are  used.  By 
the  use  of  adhesive  plaster  the  scar  is  reduced  to  the 

Another  advantage  of  the  adhesive  plaster  is  that  its 
use  takes  so  much  less  time  than  does  the  placing  of 
sutures  by  any  method.  The  objection  may  be  urged 
that  there  is  danger  of  the  plaster  not  being  aseptic 
There  need  be  no  fear  on  this  score,  however,  as  the 
plaster  may  be  kept  ready  for  use  in  an  air-tight  recepta- 
cle in  the  presence  of  formalin,  which  will  thoroughly 
asepticize  it  without  in  the  least  diminifthing  its  ad- 
hesive properties.  I  have  used  many  of  the  rubber  plas- 
ters in  the  market,  and  save  that  some  adhere  a  little 
more  strongly  and  promptly  than  others,  I  have  found 
no  difference  in  them.  Plasters  with  much  resin  in  them 
may  irritate  the  skin.* 

In  operations  about  the  face  the  avoidance  of  scars 
is  particularly  desirable.  How  common  is  it,  for  in- 
stance, to  see  the  face  of  a  patient  who  has  been  operated 
on  for  hare-lip  terribly  disfigured  by  scars  caused  by  the 
stitches  or  pins  used  for  purposes  of  coaptation.  The 
cases  of  hare-lip  requiring  the  placing  of  a  stitch  which 
shows  are  exceedingly  rare.  Subcuticular  sutures  with 
adhesive  plaster  is  all  that  is  required,  and  the  results 
obtained  will  be  found  to  be  infinitely  more  satisfactory. 
Stitch-abscesses  are  a  menace  to  life  in  a  very  slight 
degree  only,  but  in  however  so  little  they  increase  the 
danger  of  operation  this  were  a  suflBcient  reason  for 
doing  all  in  our  power  to  avoid  them.  In  many  cases 
the  strongest  reason  for  preventing  suppuration  of  this 
kind  is  because  it  decreases  the  strength  of  the  wound. 
For  a  through-and-through  skin  stitch,  or  a  subcuticular 
stitch  to  be  the  cause  of  suppuration  extending  to  the 

1.  Folding  both  ends  of  each  strip  of  plaster  so  as  to  pro- 
duce a  hem,  as  It  were,  free  from  adhesion,  will  materially  fadU- 
tate  the  remoTal  of  the  strips.  I  am  indebted  to  Dr.  H.  ▲. 
Dnemllng  of  Fort  Wayne  for  this  snggestion. 
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deeper  stmctiiTes  is  not  an  extremely  rare  thing.  Qen- 
erally  speaking,  animal  sutures,  with  our  present  knowl- 
edge of  preparing  them,  are  not,  as  a  rule,  to  be  used 
in  the  presence  of  infection.  This  necessitates  the  use 
of  non-absofbable  sutures  which  can  be  removed  when 
they  have  fulfilled  their  purpose.  Such  a  necessity  some- 
times arises  in  operations  for  hernia.  It  can  be  met  by 
placing  the  sutures  mattress-fashion,  and  bringing  the 
ends  out  through  the  skin  and  fastening  them  there  by 
using  perforated  shot  and  buttons. 

This  method  reduces  the  number  of  skin  punctures 
to  a  minimum,  and  does  away  with  the  dangers  incident 
to  the  constriction  produced  by  tying  the  sutures  in  the 
ordinary  way.  Another  plan  which  has  been  found  to 
work  well  is  the  use  of  a  running  stitch  of  non-absorbable 
material,  each  end  of  the  thread  being  fastened  by  the 
shot  and  button.  The  objections  to  this  later  form  of 
suture  are  two :  1.  Its  removal  is  painful.  2.  If  suppu- 
ration does  occur  it  will  be  more  extensive,  other  things 
being  equal,  than  with  an  interrupted  suture.  When 
either  of  these  methods  are  used  for  the  deep  structures 
the  superficial  ones  are  coapted  by  the  adhesive  plaster. 
Still  another  plan  which  I  have  found  to  work  well  where 
for  any  reason  non-absorbable  material  was  deemed  nec- 
essary for  the  deeper  tissues  is  to  place  the  stitches  as 
though  the  usual  figure-of-eight  stitch  were  to  be  used, 
but  instead  of  completing  the  figure  by  tying,  and  thus 
coapt  the  skin,  each  end  of  the  thread  is  fastened  by  the 
shot  and  button  at  a  short  distance  from  the  margin  of 
the  wound.  The  skin  is  then  brought  together  with 
adhesive  strips.  No  matter  how  fat  the  subject,  the 
proper  placing  of  this  stitch  will  not  only  result  in 
effectually  coapting  the  deep  structures,  but  will  also  pre- 
vent the  formation  of  a  dead  space  between  the  deep 
structures  and  the  skin,  and  with  a  minimum  of  con- 
striction and  trauma,  both  of  which  are  particularly  to 
be  avoided  in  fatty  tissue. 

Save  in  intestinal  work,  I  believe  that  non-absorbable 
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material  should  not  be  used  for  suture  with  a  view  of 
allowing  it  to  remain  permanently.  Personally^  I  have 
not  for  five  years  seen  a  ease  in  which  I  thought  such 
use  necessary  or  advisable.  Within  this  time  I  have 
operated  on  several  large  scrotal  and  umbilfbal  hernias. 
I  said  in  an  earlier  part  of  this  paper  that  animal  sutures 
were  usually  contraindicated  by  the  presence  of  infection. 
This,  I  think,  is  correct,  and  yet  I  have  used  them  under 
these  circumstances,  with  the  most  gratifying  results. 
In  a  case  in  which  a  large  part  of  the  half  of  the  lower 
jaw  was  resected  together  with  a  portion  of  the  cheek 
for  an  infected  carcinoma  I  closed  the  wound  through- 
out, except  for  one  silkworm-gut  stitch  next  to  the  drain- 
age tube,  with  subcuticular  catgut  stitches  and  adhesive 
plaster,  with  the  result  that  the  scar  was  reduced  to  a  line 
in  width,  save  at  the  exit  of  the  tube  and  the  location 
of  the  through-and-through  stitch.  The  necessity  for 
drainage  for  other  than  infectious  fluids  is  not  a  bar  to 
the  use  of  animal  sutures. 

In  the  presence  of  infection  necessitating  drainage 
there  is  especial  reason  for  avoiding  sutures  particularly 
to  coapt  the  skin  or  subcutaneous  tissue.  In  such  cases 
only  such  sutures  should  be  used  as  are  absolutely  nec- 
essary to  coapt  the  deeper  structures,  and  the  superficial 
ones  should  be  coapted  by  the  use  of  adhesive  strips. 
Even  these  deeper  sutures  can  be  avoided  in  many  cases 
wherein  they  are  now,  by  the  majority  of  operators, 
deemed  necessary.  To  illustrate,  an  amputation  of  the 
arm  seldom,  if  ever,  requires  a  suture,  and,  as  indicated 
above,  they  are  especially  to  be  avoided  in  such  opera- 
tions done  through  infected  tissues.  Court  plaster,  col- 
lodion and  cotton  and  collodion  alone  are  inferior  to 
aseptic  adhesive  plaster.  The  reasons  for  this  opinion,  it 
seems  to  me,  are  too  patent  to  require  their  being  given. 

CONCLUSIONS. 

In  conclusion,  I  desire  to  emphasize  the  following 
points: 

1.  The  use  of  sutures  should  be  avoided  save  where 
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necessity  demands  their  use.  Many  wounds,  in  which 
sutures  are  now  commonly  used,  may  be  coapted  more 
perfectly,  more  speedily  and  more  safely  without  the  use 
of  sutures. 

2.  Tensioli  and  moisture  are  the  only  conditions  mak- 
ing sutures  necessary. 

3.  When  sutures  are  necessary  buried  absorbable  su- 
tures should  be  used  in  all  cases  where  there  is  no  infec- 
tion. 

4.  The  necessity  for  drainage  does  not  contraindicate 
the  use  of  adhesive  plaster  for  purposes  of  coaptation. 

5.  It  is  doubtful  if  the  use  of  non-absorbable  suture 
material  should  ever  be  used  with  a  view  to  its  remaining 
permanently. 

6.  Non-absorbable  sutures  are  not  necessary  nor  advis- 
able save  in  intestinal  work  and  in  the  presence  of  sepsis. 

7.  In  those  cases  in  which  non-absorbable  sutures  are 
necessary  that  method  of  applying  them  should  be  chosen 
which  will  subject  the  tissues  to.  the  least  possible 
trauma,  produce  the  fewest  possible  avenues  for  infection 
through  the  skin,  and  permit  of  their  being  removed 
when  they  have  fulfilled  their  mission. 

207  W.  Wayne  Street. 

DISCUSSION. 

Db.  John  E.  Summers,  Jr.,  Omaha — ^When  I  commenced  the 
practice  of  medicine  more  than  twenty  years  ago  I  used  plaster 
in  the  open  treatment  of  wounds.  With  our  modem  methods 
of  the  treatment  of  wounds  we  discarded  plaster,  and  we  dis- 
carded a  very  useful  material,  but  probably  it  was  a  good  thing, 
because  it  taught  us  to  be  more  cleanly;  but  as  plaster  is  made 
to-day  there  is  no  doubt  that  it  can  be  used,  and  there  is  no 
question  that  thoroughly  clean  work  can  be  done  with  it. 
The  technic  which  Dr.  Porter  brings  to  our  attention  seems  to 
me  to  be  ideal.  For  the  repair  of  wounds  we  have  two  or  three 
things  to  consider:  we  must  have  accurate  hemostasis;  we  must 
have  exact  coaptation  of  the  edges,  and  from  the  bottom  to  the 
top  the  wound  must  be  held  together  without  tension.  If  this 
can  be  accomplished,  we  have  done  all  that  is  necessary,  and  the 
very  best  things  that  can  be  done. 
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This  can  be  aoeomplished  in  the  superficial  wounds  atways, 
but  in  the  deep  wounds  I  doubt  whether  it  can  be  done,  and 
as  the  Doctor  has  suggested,  it  may  sometimes  be  advisable  to 
use  some  kind  of  a  stitch  as  an  aid  to  the  result  desired.  I 
would  hesitate  very  much  to  rely  entirely  on  plaster  stripe  for 
the  coaptation  of  abdminal  wounds,  except  in  selected  cases 
where  a  normal  convalescence  was  assured.  Now  in  an  abdom- 
inal operation  of  any  seriousness  there  is  a  certain  amount  of 
shock,  with  moist  skin,  and  after  the  wound  has  been  dressed 
the  adhesive  plaster  may  loosen  and  not  keep  the  edges  to- 
gether. For  this  reason  I  hold  that  it  is  unwise  to  use 
plaster  in  wounds  of  that  kind.  However,  when  we  do  use  ad- 
hesive plaster,  I  think  you  should  have  a  pretty  definite  idea 
of  how  it  should  be  applied,  and  judging  from  the  Doctor's 
drawing,  he  does  apply  it  as  I  think  it  should  be.  Both  ends  of 
the  plaster  strips  should  be  applied  at  reasonably  fixed  points. 
Below  they  should  go  over  the  crest  of  the  ilium,  and  they 
should  cross  over  the  inner  border  of  the  latissimiis  dorsi  muscle. 
Then  you  have  two  points  as  nearly  fixed  as  they  can  be  gotten. 
If  it  is  applied  in  this  manner,  then  you  can  be  sure  if  disten- 
sion occurs  that  the  plaster  will  hold. 

Db.  Herman  £.  Peabse,  Kansas  City,  Mo. — ^The  tendency  of 
us  all  is  to  do  too  much  suturing  about  wounds,  too  little  of 
which  is  really  effective.  We  must  recognize  the  fact  that  one 
of  the  most  prominent  steps  in  surgery  was  taken  when  suture 
material  was  perfected.  It  seems  to  me  that  the  plan  that  the 
Doctor  advises  of  the  surface  approximation  of  wounds,  and  if 
necessary  the  absorbable  suture  below  the  surface  is  a  most  ex- 
cellent one.  It  has  never  seemed  to  me  safe  surgery  to  depend 
entirely  for  the  closure  of  abdominal  wounds  on  absorbable 
sutures.  It  may  be  that  one  or  two'  unfortunate  instances 
have  made  me  more  cautious  in  this  regard.  I  remember  par- 
ticularly one  old  lady,  quite  advanced  in  years,  where  healing 
was  particularly  slow,  in  which  the  absorbable  suture  was 
used,  and  through  some  defect  in  the  suturing  or  suture  mate- 
rial the  wound  gave  away  on  the  fourth  day,  and  I  was 
chagrined  to  see  three  or  four  coils  of  intestines  roll  out.  These 
were  returned,  and  a  through-and-through  suture  applied,  and 
the  patient  made  an  uneventful  recovery  without  hernia,  and 
yet  I  suspect  that  many  a  case  has  this  accident  beneath  the 
skin.  If  the  damage  was  done  in  the  first  few  days,  it  might 
never  be  suspected  by  the  surgeon,  and  there  would  perhaps  be 
a  sufficient  union  for  the  surface  to  heal,  and  leave  the  inner 
layers  of  the  abdominal  wall  separated.  It  seems  to  me  that 
this  method  is  better  than  suturing  for  wounds  on  the  extrem- 
ities and  about  the  face.  I  think  that  the  through-and-through 
suture  of  silkworm-gut  should  be  used  in  abdominal  surgery  in 
addition  to  the  superficial  suture.    At  least  one  should  use  a 


Digitized  by 


Google 


329 

few  such  ''splinting"  silkworm-gut  sutures  in  connection  with 
the  adhesive  strapping  and  the  absorbable  sutures. 

Dr.  Andrew  W.  Mobton,  San  Francisco — ^I  have  been  very 
much  interested  for  a  considerable  number  of  years  in  the  use 
of  adhesive  plaster  for  the  closure  of  wounds,  and  I  do  not 
think  we  should  let  this  speaker  go  on  record  without  a  chal- 
lenge.   In  the  first  place  the  Doctor  speaks  of  closing  wounds 
in  the  abdominal  cavity  by  means  of  adhesive  plaster,  without 
using  any  suture  to  close  the  fascia.    We  all  know  very  well 
from  our  experience  in  abdominal  surgery  that  the  principal 
thing  that  gives  strength  to  the  abdominal  wall  is  the  fascia, 
and  if  it  is  not  brought  together  by  means  of  stitches,  how  can 
it  be  brought  together?    The  adhesive  plaster  simply  pulls  the 
outer  structures  together,  and  the  fascia,  which  gives  strength 
to  the  abdominal  wall  simply  disappears  by  retraction.    You 
can  simply  make  coaptation  of  the  skin  by  means  of  the  adhe- 
sive plaster,  but  not  of  the  deep  structures,  and  if  there  is 
one  thing  that  we  are  taught  in  surgery,  it  is  not  to  leave  any 
dead  spaces.    You  take  any  deep  wound  and  it  is  practically  im- 
possible to  prevent  dead  spaces  occurring  by  means  of  the 
adhesive  plaster.    I  speak  on  this  subject  because  I  find  that 
there  is  one  thing  that  we  are  prone  to  do  with  any  new  subject, 
and  that  is  to  go  to  the  extreme.    Now,  in  closing  superficial 
wounds,  we  have  long  since  learned  that  it  is  an  admirable 
method,  because,  in  that  condition  we  generally  have  a  very  low 
vitality  of  the  structures,  and  on  account  of  the  amount  of 
pressure  which  is  necessarily  brought  to  bear  in  closing  these 
wounds  by  a  stitch,  which  produces  tissue  necrosis — always 
an  unfavorable  condition.    Another  thing  in  regard  to  the  use 
of  the  stitch,  and  the  principal  reason  why  the  stitch  is  so  often 
objectionable  is  on  accoimt  of  infection.    In  my  opinion  there 
are  only  two  reasons  for  getting  infection:     First,  not  being 
aseptic,  and  second,  surgeons  all  over  this  country  in  tying  a 
stitch,  put  too  much  strength  on  it,  and  as  a  result  they  get 
tissue  necrosis,  which  invites  infection.    To-day  there  is  not 
the  objection  to  the  use  of  buried  catgut  sutures  that  there 
was  a  few  years  ago.    I  can  see  no  objection  to  the  use  of  the 
adhesive  material,  if  you  use  the  absorbable  catgut  suture,  or 
chromatized  catgut,  to  close  the  deep  wounds.    There  is  only 
one  form  of  adhesive  plaster  with  which  I  have  had  a  large 
experience,  and  that  is  the  form  prepared  by  oxid  of  rinc.    The 
first  I  used  was  the  other,  and  I  found  that  eight  or  ten  days 
after  the  operation  there  was  great  danger  of  excoriation  of  the 
skin,  which  is  naturally  painful  and  dangerous.    This  excellent 
paper  brings  our  attention  to  one  of  the  prominent  things  in 
surgery,  but  I  believe  that  the  Doctor  is  using  it  in  cases  where 
it  is  hardly  justifiable. 
Dr.  William  M.  Perkins,  New  Orleans — In  many  woimds 
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perfect  union  may  be  prevented  by  maceration  of  the  tissues  or 
by  slight  hemorrhages  either  subcutaneous  or  appearing  be- 
tween the  stitches.  Sutures  have  a  distinct  hemostatic  func- 
tion which  can  not  be  satisfactorily  performed  by  adhesive 
strips.  The  perspiration,  when  confined  by  an  impermeable 
covering,  may  cause  sufficient  maceration  to  greatly  favor 
superficial  infection.  Germs  like  heat  and  moisture.  Asepsis 
is  a  relative  term;  practically  no  wounds  are  germ -free,  but 
we  aim  to  limit  the  numbers  of  pathogenic  micro-organisms 
and  to  secure  conditions  unfavorable  to  their  development.  It 
is  often  advantageous,  especially  in  warm  climates,  to  afford 
free  ventilation  to  the  gases  under  a  dressing.  Adhesive  plaster 
prevents  this  to  some  extent.  The  whole  theory  of  the  use  of 
absorbent  gauze  and  cotton  is  based  on  the  necessity  for  hav- 
ing a  dressing  which  will  keep  wounds  free  from  moisture  and 
allow  for  the  circulation  of  gases.  Adhesive  plaster  stripe  are 
an  excellent  means  of  closing  many  wounds,  but  are  by  no 
means  universally  applicable. 

Db.  Miles  F.  Poster,  Fort  Wayne,  Ind. — ^I  can  not  consider 
it  possible  that  my  paper  was  misunderstood  by  very  many,  as 
it  seems  to  have  been  by  this  gentleman.  I  stated  that  you 
could  not  use  adhesive  plaster  where  there  is  tension,  and 
there  is  tension  where  you  coapt  a  hernia  wound.  I  have  used 
the  adhesive  plaster  for  the  purpose  of  coapting  wounds  that 
could  be  coapted  by  it,  and  not  for  the  purpose  of  deceiving 
myself.  I  stated  that  wherever  there  is  tension,  it  must  not 
be  used.  The  method  I  ordinarily  employ  in  abdominal  wounds 
is  to  use  the  tier  sutures  of  absorbable  catgut,  sterilized,  for 
the  deep  structures  and  plaster  for  the  skin.  I  have  never  had 
occasion  to  be  sorry  for  it,  although  in  some  cases  I  have  had 
occasion  to  be  sorry  that  I  made  the  operation,  as  in  such  cases 
as  those  related  by  Dr.  Summers.  Vomiting  with  opening  of 
the  wound,  however,  will  occur  when  non-absorbable  sutures 
are  used  as  often  as  when  absorbable  sutures  are  used.  I  agree 
with  Dr.  Summers  that  it  is  advisable  sometimes  to  employ 
stitches  of  nonabsorbable  material.  In  regard  to  the  moisture 
that  you  have  when  you  coapt  the  skin  with  adhesive  plaster, 
I  do  not  know  how  it  would  be  in  this  climate,  but  I  have 
closed  over  one  hundred  wounds  in  this  manner  without  trouble 
from  this  source.  Beneath  the  plaster,  of  course,  there  is  a 
small  amount  of  moisture  which  comes  from  the  follicles. 

WTien  you  come  to  remove  these  little  strips  of  plaster,  often- 
times it  is  hard  to  pick  up  the  end,  but  if  you  will  just  take 
the  strip  and  turn  in  a  quarter  of  an  inch  on  each  end  before 
applying  it  to  the  wound,  then  you  can  take  hold  of  each  end 
very  easily.  Now  regarding  the  treatment  of  abdominal 
wounds.  I  use  short  strips  of  adhesive  plaster,  three  inches  in 
length  and  one  quarter  inch  wide,  to  coapt  the  skin,  and  over 
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the  dressing  I  place  long,  wide  strips  of  adhesive  plaster  that 
reach  three-quarters  of  the  way  around  the  body.  My  strips 
of  adhesive  plaster  are  put  on  solely  with  a  view  of  keeping 
the  skin  and  subcutaneous  fat  coapted,  and  you  can  not  keep 
anything  else  coapted  in  that  manner.  If  the  man  who  has 
made  many  operations  on  the  face  using  through-and-through 
sutures  will  try  the  subcuticular  stitch  with  adhesive  plaster,  I 
warrant  you  he  will  never  go  back  to  the  old  method. 
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BEPOET  ON  OPERATIVE  TREATMENT  OP 
GRAVES'  DISEASE. 


T.  C.  WITHERSPOON,  MJ>. 

ST.  LOUIS. 


Case  1. — In  April,  1895,  a  patient  presented  herself  for 
treatment  suffering  from  a  well-developed  Graves'  disease. 
Exophthalmia  was  not  marked,  but  the  cardiac  frequency  and 
the  thyroid  enlargement  was  present.  Tremor,  loss  of  flesh 
and  bowel  symptoms  made  the  case  one  of  undoubted  Graves' 
disease.  She  submitted  to  partial  thyroidectomy  under  chloro- 
form and  made  a  nice  recovery.  Two  years  afterward  I  re- 
ceived word  from  her  through  a  friend  tiiat  she  was  well  and 
strong,  able  to  attend  her  duties  and  suffering  none  of  the 
former  symptoms. 

Case  2. — In  1898  a  patient  was  sent  me  who  suffered  from  a 
similar  condition.  She  was  52  years  of  age,  very  thin,  having 
lost  a  great  many  pounds  of  flesh,  suffered  from  recurring 
diarrhea  and  was  very  weak,  practically  bed  ridden.  The 
pulse  rate  was  140  to  160,  the  thyroid  very  large  and  vascu- 
lar, exophthalmia  not  marked.  The  right  lobe  being  the 
larger  was  removed  under  cholorform  anesthesia.  There  was 
very  free  hemorrhage  from  the  inferior  thyroid,  and  on  ac- 
count of  pulse  weakness  she  was  given  a  pint  of  saline  under 
the  skin  while  on  the  table.  This  was  repeated  in  two  liours. 
Within  six  hours  the  pulse  had  regained  the  rate  and  quality 
which  characterized  it  when  she  went  on  the  table.  During 
the  night  it  began  to  increase  in  rate  and  lose  in  strength. 
There  was  no  response  to  stimulants  and  in  forty-eight  hours 
she  died. 

Case  3. — The  third  case  on  whom  I  operated  was  a  woman 
69  years  of  age.  She  was  born  in  Missouri  and  had  lived  in 
St.  Louis  for  many  years.  Her  first  visit  to  me  was  iii  Sep- 
temlrr,  1899,  at  which  time  she  suffered  from  very  evident 
Graves'  disease.  The  goiter  was  well  marked,  the  right 
thyroid  lobe  being  the  larger,  there  was  moderate  exophthalmia 
and  the  pulse  rate  was  from  130  to  150.  She  had  lost  a  good 
deal  of  flesh,  the  skin  was  always  moist  because  of  an  ex- 
hausting sweating,  the  nervous  symptoms  were  marked,  heard 


Digitized  by 


Google 


333 

strange  noises  and  had  ideas  of  persecution;  the  respiratory 
movements  were  extremely  shallow  and  pectorals  wasted, 
bowels  were  diarrheic,  urine  contained  casts  and  albumin,  and 
was  slightly  increased  in  the  24  hour  amount.  A  diagnosis 
was  made  of  chronic  interstitial  nephritis  associated  with 
Graves'  disease.  I  was  of  the  opinion  that  her  general  condi- 
tion contraindicated  so  extensive  an  operation  as  partial 
thyroidectomy  and  advised  a  double  sympathectomy.  Septem- 
ber 10  the  three  ganglia  on  the  right  side  were  removed  and  on 
the  21st  those  of  the  left,  under  chloroform.  The  healing  was 
primary  and  shortly  after  the  second  operation  the  pulse 
showed  improvement  in  quali^  and  rate.  Her  general  condi- 
tion was  likewise  benefited,  the  bowels  ceased  to  become  over- 
active, the  sweating  stopped,  the  weight  improved.  December 
14  she  had  so  far  recovered  that  she  took  a  trip  into  the 
country  to  take  advantage  of  the  fresh  air  and  outdoor  life 
possible  there.  From  her  son  I  learned  later  that  in  the 
latter  part  of  the  month  of  February  while  out  riding  she 
became  chilled  and  died  two  hours  afterward.  He  states 
the  pulse  rate  had  become  normal  before  her  death,  the  ex- 
ophthalmia  had  almost  entirely  disappeared  and  the  goiter 
fully  half.  Her  mental  condition  was  normal  and  the  nervous 
symptoms  had  cleared  up  to  a  large  extent.  What  part  was 
played  by  the  nephritis  in  her  sudden  death  can,  of  course, 
be  only  a  matter  for  conjecture,  but  it  must  be  admitted  the 
operation  was  followed  by  decid^i  relief. 

During  the  last  twelve  months  I  have  had  a  series  of 
six  eases  presented  me  for  operation  in  all  of  which 
partial  th3rroidectomy  was  performed.  They  were  as 
follows : 

Case  4. — ^About  the  first  of  May,  1902,  S.  S.  was  sent  to  me 
with  a  pronounced  exophthalmic  goiter.  She  had  been  under 
treatment  without  benefit  and  an  operation  was  advised.  She 
was  born  in  Germany,  came  to  St.  Louis  when  16  years  of 
age,  and  has  lived  here  since,  a  period  of  23  years.  There  is 
nothing  of  note  in  her  family  history.  At  the  time  of  her  first 
pregnancy  the  thyroids  became  larger  and  remained  so  after- 
ward. There  were  no  symptoms  of  Graves'  disease  until  about 
a  year  before  I  first  saw  her.  At  that  time  she  noticed  an  in- 
creased nervousness  and  rapid  heart  action.  At  the  time  of 
the  examination  she  had  a  well-marked  exophthalmia  and  stated 
that  the  intensification  of  the  symptoms  dated  back  five  months, 
at  which  time  she  became  pregnant.  Her  general  condition 
indicated  a  process  of  only  moderate  severity.  There  was  not 
a  great  loss  of  flesh  and  her  appetite  and  strength  were  fair. 
She  did  sufTer  from  a  marked  degree  of  nervousness,  however, 
and  insomnia  was  distressing.  The  pulse  rate  varied  from  100 
to  120,  exophthalmia  marked,  Graefe  symptom  present,  the 
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right  thyroid  lobe  the  larger.  Other  sTmptoms  were  present, 
as  tremor,  sweating,  headache,  recurring  diarrhea.  She 
had  had  attacks  which  resembled  asthma  for  years,  and  these 
had  been  intensified. 

May  6  the  right  lobe  was  removed  under  local  anesthesia. 
After  finishing  the  operation  and  while  putting  on  the  dress- 
ing she  had  a  slight  tetanic  attack,  general  in  character  and 
accompanied  with  a  loss  of  conscioiisness  for  the  moment.  No 
ill  eflfects  followed  this,  and  after  being  placed  in  bed  she  felt 
quite  easy,  except  for  a  mild  degree  of  burning  in  the  area  of 
the  wound.  This  lasted  only  two  hours  and  disappeared.  The 
improvement  in  her  condition  was  apparent  in  two  days,  and 
within  the  next  week  she  was  fairly  free  from  nervousness. 
The  pulse  dropped  to  74  in  forty-eight  hours.  There  was 
rapid  improvement  in  the  exophthalmic  condition  also.  Dur- 
ing the  remaining  time  of  pregnancy  she  showed  only  such 
symptoms  as  are  characteristic  of  the  period.  She  was  de- 
livered at  full  time  of  a  healthy  child,  making  a  nice  re- 
covery herself.  At  the  present  writing  her  condition  is  quite 
normal. 

Case  5. — ^Mrs.  B.  came  to  me  in  June  presenting  the  follow- 
ing history  and  conditions:  Born  in  St.  Louis,  lived  here  all 
her  life,  35  years,  parents  were  German,  she  was  married  some 
years,  but  had  no  children;  examination  revealed  no  pelvic 
disturbance.  Gives  no  family  history  which  could  shed  light 
on  her  trouble.  About  nine  months  before  coming  to  me  she 
noticed  the  first  marked  symptoms  of  her  present  disease,  al- 
though for  some  months  prior  to  that  time  she  had  noticed  an 
increased  nervousness  and  a  tendency  to  tremble  when  using 
the  hands.  I  found  on  examination  well-developed  thyroids, 
larger  on  right  side,  pulse  varied  from  120  to  130,  exoph- 
thalmia  marked  and  Graefe  and  Moebius  symptoms  were 
demonstrable.  The  other  symptoms  were  present  tremor  of 
the  hands,  diarrheas,  sweating,  loss  of  flesh,  sleeplessness, 
easily  excited,  headaches,  dry  hair  coming  out  in  rather  large 
quantities.  The  right  vessels  gave  both  a  distinct  bruit.  An 
interesting  feature  was  the  pronounced  prominence  of  the  left 
eye. 

The  right  lobe  was  removed  under  local  anesthesia  and  bet- 
terment of  the  condition  immediately  followed.  At  the  present 
time  all  of  the  old  symptoms  have  disappeared,  including  the 
exophthalmia.    She  has  gained  in  flesh  and  feels  well. 

Case  6. — In  July  I  removed  the  right  thyroid  lobe  of  a  pa- 
tient in  one  of  the  city  institutions.  She  presented  the  usual 
symptoms  and  had  in  addition  a  movable  right  kidney  and 
slight  uterine  prolapse.  After  the  operation  she  made  a 
rapid  recovery,  sleeping  well,  no  tremor  and  gaining  in 
strength.    After  leaving  the  institution  I  lost  track  of  her. 

Case  7. — ^Mrs.  W.,  age  62,  born  in  Switzerland,  lived  in  St. 
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Louis  eighteen  years^  was  sent  to  me  in  July  for  an  operation. 
There  was  no  family  history  of  importance  except  that  a 
daughter  of  36  years  of  age  has  at  the  present  time  a  simple 
goiter.  She  had  a  goiter  herself  for  twenty  years,  during 
which  time  there  was  no  indication  of  trouble  from  it.  The 
symptoms  of  Graves'  disease  dates  from  the  time  of  the  death 
of  her  child  three  years  ago.  This  daughter  died  of  tuber- 
culosis. In  January,  1902,  she  suffered  an  attack  of  pneu- 
monia, from  which  she  did  not  fully  recover.  Effusion  into 
the  left  pleura  followed  it  and  on  May  17  three  pints  of  this 
was  removed.  Again  on  the  27th  this  was  repeated,  removing 
the  same  amount.  The  physician  in  charge  at  the  time  re- 
ported on  the  character  of  this  fluid,  stating  it  was  not  pur- 
ulent nor  bloody.  The  expectorate  was  likewise  examined  and 
found  to  contain  no  tubercle  bacilli.  At  this  time  the  symp- 
toms of  Graves'  disease  became  very  pronounced.  The  tremor 
marked,  muscular  weakness  with  emaciation  sufficient  to 
cause  her  to  remain  abed,  insomnia,  emotional  perturbations, 
pulse  varying  in  rate  from  135  to  160,  and  frequent  diar- 
rheic  attacks.  The  exophthalmia  was  not  readily  noticed 
unless  attention  was  called  to  it. 

The  right  thyroid  lobe  was  the  larger,  and  this  one  was  re- 
moved July  20.  It  had  grown  downward  into  the  chest  behind 
the  sternum  and  was  adherent  to  the  trachea  for  a  short  in- 
terval. The  vessels  were  very  friable  and  the  forceps  pinched 
through  the  inferior  thyroid  during  the  operation  and  bleed- 
ing became  very  active.  This  necessitated  a  haphazard  catch, 
which  included  the  inferior  (recurrent  laryngeal)  nerve.  Im- 
mediately a  fluttering  vocal  cord  was  the  result.  In  tying  the 
vessel  after  stopping  the  hemorrhage  it  was  carefully  sep- 
arated from  its  surroundings.  The  voice  returned  very  slowly 
afterward,  never  to  its  normal  quality.  A  pneumonia  was  set 
afoot,  which  appeared  on  the  fifth  day  in  the  left  lung,  the 
seat  of  the  former  attack.  Eventually  this  subsided  in  part 
and  the  patient  began  to  improve.  A  careful  examination  still 
failed  to  reveal  tuberculosis.  In  six  weeks  the  nervous  symp- 
toms had  nearly  disappeared  and  the  rate  of  heart  action  was 
between  90  and  100.  There  was  a  slight,  constant  fever  and 
cough  and  the  fluid  reaccumulated  in  the  side.  On  aspiration 
this  was  found  to  be  purulent.  An  operation  was  strongly  ad- 
vised, but  refused  until  late  in  October.  By  this  time  she  had 
lost  the  flesh  gained  just  after  the  operation  on  the  thyroid 
and  was  very  weak.  The  process  had  extended  to  the  lung  and 
a  large  quantity  of  stinking  pus  was  being  expectorated  con- 
stantly. A  portion  of  rib  was  removed  under  local  anesthesia 
and  a  drain  established.  She  never  rallied,  however,  and  died 
about  Christmas  last.  There  was  a  complete  disappearance  of 
those  symptoms  which  were  distinctly  characteristic  of  the 
Graves'  affections  before  her  death. 
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Case  8. — A  widow,  aged  44,  bora  in  Gennanj,  came  to  St. 
Louis  16  year  a  ago.  She  has  one  liviiig  child  healthy.  She 
gives  no  history  of  former  trouble  which  oould  bear  on  the 
present  trouble  except  that  18  years  ago  she  contracted  a 
venereal  disease  from  her  husband  which  confined  her  to  the 
hospital  for  several  months.  The  cervix  of  the  uterus  is  en- 
tirely gone  and  a  small  opening  in  the  midst  of  scar  tissue  is 
the  03  uteri.  Menstruation  is  normal  except  scant  in  amount. 
She  gives  no  history  of  syphilis.  Her  pulse  varied  from  95 
to  110,  some  degree  of  exophthalmia,  goiter  goose  egg  in  sixe, 
the  right  lobe  the  larger.  A  fine  tremor,  muscular  weakness, 
diarrhea,  sweating,  nervousness,  sleeplessness,  headaches  were 
present.  I  removed  the  right  lobe  of  the  thyroid  in  September. 
The  pulse  rate  became  normal  after  the  operation,  the  general 
condition  improved  and  the  tremor  left.  She  still  suffers,  how- 
ever, from  headache,  fullness  in  the  throat  and  complains  oi 
weight  in  the  pelvis.  This,  I  believe,  is  due  to  the  uterine  con* 
dition. 

Case  9. — Just  operated  on.  Patient  is  29  years  of  age,  born 
in  Kansas,  and  has  lived  in  various  parts  of  the  country  dur- 
ing the  last  ten  years.  Of  herself  she  writes  the  following 
history,  and  because  of  its  exactness  I  give  it  in  full.  Rather 
anemic  looking  since  fifth  year,  scrawny  shoulders  and  small 
arms.  All  through  life  frequent  headaches  in  forehead.  In 
sixteenth  year  moved  to  Colorado,  living  in  altitudes  of  from 
6,000  to  9,000  feet,  where  was  employed  as  a  railroad  clerk  for 
three  years.  Felt  well  greater  part  of  the  time.  Eyes  would 
occasionally  become  inflamed;  riding  on  trains  augmented  this 
trouble.  Vision  was  not  impaired  for  three  years  after  first 
inflammatory  attack.  About  twentieth  year  moved  to  Mem- 
phis, Tenn.,  eyes  becoming  more  often  sore.  Oculist  advised 
against  glasses  and  used  some  drops  in  eye  for  two  months 
daily.  Vision  now  became  impaired,  objects  blurred,  lines  of 
type  ran  together.  Saw  another  oculist,  who  fitted  glasses,  said 
trouble  was  flattened  cornea.  Wore  these  glasses  with  some  re- 
lief for  about  a  year,  eyes  gradually  becoming  worse;  inflamed 
with  imperfect  vision.  In  twenty -fourth  year  another  oculist 
fitted  glasses,  saying  the  trouble  was  compound  myopic  astig- 
matism with  the  consequent  inflammation.  Great  relief  fol- 
lowed ;  worn  the  glasses  since  with  improved  vision,  inflamma- 
tion lessened.  Past  three  years  has  had  many  spells  of  aching 
back  of  left  eye  and  followed  by  reddened  conjunctiva.  About 
the  twenty-fourth  year  hand  became  unsteady  when  writing. 
During  the  summer  months  each  year  while  in  Memphis  got 
debilitated  and  irritable.  During  the  winter  of  the  twenty- 
fifth  year  worked  all  day  and  until  11  o'clock  at  night.  Kept 
up  by  large  quantity  of  alcoholics.  In  spring  of  same  year, 
1899,  passed  first-class  examination  for  old  line  life  insurance. 
No  enlargement  of  neck  was  noted  at  the  time.    Pulse  was  a 
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trifle  quick,  attributed  to  running  up  stairs.  During  the  sum- 
mer became  gloomy,  brooded  over  unfair  treatment  thought  she 
had  received  at  the  office  where  working.  Spent  month  of 
July  in  St.  Louis,  read  much  pessimistic  and  agnostic  liter- 
ature. Thought  a  great  deal  about  suicide,  did  not  contem- 
plate suicide,  but  the  subject  was  more  attractive  than  others. 
Returned  to  Memphis  August  of  the  same  year  in  the  same 
state  of  mind.  Friends  tried  in  every  way  to  divert  her  mind 
into  new  channels  without  success.  Again  worked  hard  the  fall 
and  winter  of  the  twenty-sixth  year.  Gradually  mind  be- 
came normal.  December,  1890,  noticed  neck  seemed  to  look 
too  full  in  front,  friends  thought  it  was  all  right.  In  winter 
was  tired  all  the  time,  sore  and  ached  all  over  on  awakening; 
very  nervous  and  irritable.  Hands  and  feet  became  swollen 
and  red,  burned  and  itched  when  taking  exercise.  For  last 
three  years  perspired  profusely  on  slightest  exertion.  Hands 
and  face  would  be  moist  and  clammy  while  those  about  were 
dry  and  comfortable.  Did  not  sweat  at  night  when  quiet  in 
bed.  Hair  became  faded  and  dry,  but  did  not  fall  out  to  any 
appreciable  extent.  During  the  summer  of  1900  lost  much 
flesh  and  became  more  nervous  and  weak.  In  the  fall  some  im- 
provement.  . 

About  Jan.  1,  1901,  noticed  rapid  heart  action  and  shortness 
of  breath.  Remained  in  bed  for  a  part  of  February  complain- 
ing of  prostration,  nervousness  and  insomnia.  At  this  time 
the  goiter  became  quite  perceptible.  Dr.  R.  Maury  prescribed 
tr.  iodin  applications  without  benefit  to  the  goiter.  Massage 
was  then  resorted  to  for  a  month  with  no  benefit.  If  anything 
this  last  increased  the  nervousness.  The  professor  of  nervous 
diseases  at  the  Memphis  Medical  College  then  prescribed  Nor- 
woods tincture  of  veratrum  viride,  to  be  taken  constantly  and 
a  mixture  of  hyoscyamus,  potassium  bromid  and  chloral  to 
quiet.  This  latter  was  taken  at  bed  time  for  two  years.  For 
the  remaining  time  the  bromid  alone  has  been  used  to  produce 
sleep  (60  to  100  grs.). 

Exophthalmia  was  noticed  in  June,  1901.  At  this  time  she 
gave  up  all  stimulants,  as  they  caused  a  sense  of  weakness  and 
she  had  to  go  to  bed  after  taking  them.  Later  in  same  sum- 
mer went  to  Lake  Superior  for  a  visit  and  improved  remark- 
ably, gaining  18  pounds.  In  fall  relapsed  into  old  condition 
on  returning  south.  Complained  at  this  time  of  having  both 
knees  give  away  while  walking,  causing  her  almost  to  fall 
at  times.  Arms  and  legs  became  numb  after  resting  in  one 
position  for  a  while.  Last  summer  spent  at  Put-in-Bay,  but 
an  exhausting  diarrhea  prevented  improvement. 

In  fall  went  to  Colorado,  where  nervousness  and  rapid  heart 
increased  and  mental  condition  became  worse  than  ever.  Had 
maniacal  spells,  screamed,  tore  clothing  and  refused  to  re- 
main in  the  room  with  any  one.     Physician  in  charge  gave 
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thyroids  and  strychnin,  and  if  anything  the  symptoms  were 
intensified.  Pulse  was  frequently  as  high  as  150  and  felt  like 
a  pile  driver  in  the  neck.  Thyroid  increased  in  size.  Took 
400  grains  of  bromid  in  two  hours  to  quiet.  Later  returned 
to  the  chloral  mixture  and  a  tonic  During  the  last  three 
months  suffered  from  alternating  diarrhea  and  constipation. 
Appetite  fluctuated  from  a  craving  for  food  to  a  distaste  for 
it.  Limbs  twitched  in  bed  and  ins<nnnia  continued.  Sore 
around  body  and  hung  clothes  from  shoulder;  temperature  of 
99  to  100  in  the  late  afternoons.  Has  a  cough  which  developed 
in  December,  1001,  and  has  continued  more  or  less  ever  since. 
At  menstrual  periods  the  gland  seems  to  become  turgid  and 
causes  a  sense  of  choking  from  pressure. 

The  only  family  history  which  could  bear  on  this  condition 
is  on  the  mother's  side.  She  had  asthma  until  her  sixteenth 
year,  always  had  an  affection  of  the  right  side  of  the  mouth 
and  jaw.  Right  lobe  of  thyroid  slightly  enlarged  and  had  been 
so  from  childhood.  Never  had  the  other  cardinal  gymptome  of 
Ghraves'  disease.  Mother  of  seven  children,  three  died  in  in- 
fancy; one  son  and  three  daughters  are  living.  Son  as  a  child 
suffered  from  nervous  twitching,  is  now  40  and  healthy; 
daughter,  aged  32,  has  writer's  cramp  at  present,  always 
nervous.  Other  daughter  always  free  from  nervousness. 
Mother  in  good  health  at  present. 

July  15,  1903. — This  patient  is  in  better  health  than  for 
some  time.    Exophthalmia  gone.    Pulse  80  to  90. 

These  cases  of  Graves*  disease  have  been  in  the  past 
most  unsatisfactory  to  treat.  Nearly  every  eflfort  to  bring 
about  permanent  relief  has  been  fruitless.  We  have  all 
seen  temporary  benefit  follow  the  administration  of  dif- 
ferent remedial  agents,  and  have  been  at  times  tempted 
to  believe  that  much  of  permanent  character  had  been 
accomplished,  only  to  be  disappointed  later  when,  after 
losing  sight  of  the  patient  for  a  while,  they  would  return 
in  a  more  deplorable  condition  than  ever.  Failure  in 
this  disease  has,  as  in  many  other  maladies,  led  to  the 
adoption  of  a  host  of  remedies  for  its  cure. 

It  is  exceedingly  interesting  to  follow  the  views  of  the 
various  writers  of  the  different  decades  on  the  subject, 
and  note  the  changes  in  the  methods  of  treatment.  We 
read  of  the  disease  being  a  dyscrasia,  then,  again,  a 
blood  impoverishment  expressing  itself  by  changes  in 
the  thyroid,  eyes  and  heart;  later  the  opinion  of  ali- 
mentary intoxication,  a  sympathetic  disease  or  a  patho- 
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logic  condition  of  the  central  nervous  system  located  in 
the  area  of  the  pons  or  mednlla.  Of  the  recent  authori- 
tative writers  Moebius  adheres  to  the  belief  that  the 
seat  of  the  lesion  is  in  the  thyroid  gland,  while  Kocher, 
of  Berne,  considers  the  thyroid  condition  an  expression 
of  a  central  lesion  located  in  the  cerebrospinal  axis. 
Mention  should  be  made  of  the  work  done  by  Gley,  of 
Paris,  showing  a  disturbed  parathyroid  relation  with  the 
thyroid  as  a  possible  cause  of  the  disease  symptoms.  As 
from  time  to  time  new  light  has  been  shed  upon  the 
subject,  bringing  modified  ideas  of  its  pathology,  the 
methods  of  treatment  have  accordingly  been  modified  or 
changed  altogether.  lodin,  strophanthus,  veratrum 
viride,  bromids  and  chloral,  galvanism,  thyroid  extract, 
adrenalin,  sodium  phosphate,  sodium  salycilate,  dietetic 
regulation,  massage,  the  serum  of  thyroidectomized 
goats,  the  flesh  and  milk  of  these  animals,  and  lastly, 
various  surgical  procedures,  have  each  been  advocated  as 
most  helpful. 

Naturally,  the  question  arises,  what  are  we  to  do  for, 
how  are  we  to  relieve  this  class  of  patients  when  they 
come  to  us  for  relief?  Is  there  an  underlying  cause  for 
the  condition  which  can  be  attacked  alike  in  each  case, 
is  there  a  procedure  which  could  become  universally 
applicable?  In  the  light  of  our  present  knowledge  we 
can  not  hold  to  too  strict  limitations,  though  no  doubt 
were  the  exact  nature  of  the  disease  known  some  rule  of 
action  would  become  applicable  to  all  cases.  At  the 
present  time  a  certain  degree  of  empiricism  must  enter 
into  the  treatment ;  our  conduct  toward  these  cases  must 
rest  to  a  large  extent  on  our  experiences  in  the  past.  We 
must  notice  where  the  internist  obtains  good  results,  and 
weigh  carefully  the  data  he  presents;  likewise  have  we 
to  consider  the  surgeon's  side  of  the  question,  and  not- 
ing here  success  and  there  failure,  obtain  an  explanation 
of  the  different  results  by  the  different  manners  of  opera- 
tion, and  the  individual  characteristics  of  the  patients. 

I  present  here  the  results  which  I  have  obtained  in 
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cases  in  which  internal  medicine  failed  to  give  relief. 
The  outcome  has  been  very  satisfactory  to  me,  and  has 
helped  very  materially  to  lead  me  to  the  belief  that  these 
cases  are  eminently  surgical.  Since  reading  Eocher's 
article,  this  belief  has  been  confirmed,  and  I  feel  en- 
thusiastic in  supporting  proper  surgical  methods  for  the 
relief  of  Graves'  disease.  Of  course,  do  not  understand 
this  to  mean  that  I  advocate  operation  in  every  case^ 
regardless  of  all  conditions,  local  or  general.  In  the 
first  place,  we  must  be  governed  by  those  rules  which 
are  followed  in  advising  operation  on  any  part  of  the 
body  for  the  various  conditions  which  fidl  to  the  sur- 
geon's hands.  In  the  second  place  the  symptoms  which 
characterize  Graves'  disease  must  be  given  due  considera- 
tion, and  proper  value  placed  on  the  conditions  which 
characterize  each  individual  case. 

A  number  of  surgical  procedures  have  been  proposed. 
The  injection  of  agents  into  the  gland  which  tend  to 
destroy  its  secreting  power  is  dangerous,  and  should 
never  be  resorted  to. 

Ligation  of  the  thyroid  arteries  to  reduce  vascularity 
of  the  gland  has  a  warm  advocate  in  Kocher.  This 
method  was  recommended  by  Woefiler  for  the  common 
goitre,  but  Kocher  put  it  to  use  in  the  exophthalmic  va- 
riety. Eehn,  Trendelenburg,  Rydygier,  Wilmers,  Eein- 
bach  and  Mikulicz  have  reported  cases  treated  in  this 
way.  Ligation  of  the  superior  thyroid  is  relatively  easy, 
but  the  inferior  can  not  be  gotten  at  through  an  incision 
in  front  of  the  sternocleidomastoid,  except  by  luxating 
the  gland  upon  the  surface,  in  many  of  the  cases.  In 
selecting  the  vessels,  attention  will  be  paid  to  the  amount 
of  vascular  degeneration  of  the  different  parts  of  the 
gland.  It  is  rare  that  the  whole  gland  is  alike  affected. 
Those  vessels  are  ligated  which  best  control  the  vascu- 
larity. The  operation  is  simpler  than  removing  the 
lobe,  and  is  to  be  recommended  in  those  cases  where 
the  symptoms  remain  intense  after  resting  the  patient. 
Later,  however,  this  procedure  should  be  supplemented 
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by  a  partial  thjnroidectomy  in  the  large  percent  of  eases. 
The  initial  ligation  always  renders  the  removal  of  the 
lobe  easier  than  where  this  is  done  primarily. 

Unquestionably,  the  operation  which  gives  the  great- 
est degree  of  satisfaction  is  the  removal  of  the  most  in- 
volved lobe  of  the  thyroid  gland.  Very  frequently  this 
is  the  right.  Why  this  should  be  so  is  diflScult  to  under- 
stand. Many  explanations  have  been  given,  but  none 
satisfactory.  Two  incisions  are  to  be  recommended,  one 
in  front  of  the  sternocleidomastoid  parallel  to  its  anterior 
border,  and  the  U-incision  recommended  by  Kocher  with 
the  convexity  over  the  sternal  notch.  Kocher  recom- 
mends the  latter  because  it  allows  easy  access  to  the 
median  line,  where  after  separation  of  the  muscles  which 
lie  upon  the  trachea  the  thyroid  lobe  can  be  readily 
reached.  This  avoids  cutting  any  of  the  muscles  of  the 
neck.  The  scar  is  low  and  not  readily  seen.  Personally, 
I  prefer  the  incision  anterior  to  the  muscle  edge.  The 
length  need  never  be  more  than  4  inches,  and  it  allows 
the  least  bloody  handling  of  the  gland.  The  one  objec- 
tion to  the  incision  is  that  it  necessitates  the  cutting  of 
some  fibers  of  the  sternothyroid  or  the  sternohyoid.  This 
is  inconsequential,  for  the  fibers  of  these  muscles  run 
nearly  enough  parallel  to  allow  of  separation  directly 
through  their  bellies,  and  only  a  few  fibers  of  the  one 
or  the  other  have  to  be  cut  at  the  ends  of  the  incision. 
This  opens  the  field  perfectly  for  the  largest  goitre  I 
have  had  to  deal  with.  The  scar  is  small  and  located  in 
an  anatomic  position  which  to  some  extent  renders  it 
less  apparent. 

There  are  some  precautions  to  be  mentioned.  The 
capsule  of  the  gland  is  usually  adherent  to  it,  thickened 
and  very  vascular.  In  separating  it  from  the  enclosed 
gland  a  very  considerable  amoimt  of  hemorrhage  follows. 
This  is  avoided  to  a  certain  extent  by  ligating  the  su- 
perior .thyroid  artery  first.  Just  under  the  muscles,  com- 
ing from  above  and  entering  the  top  of  the  gland,  this 
vessel  is  easily  found.    It  frequently  enters  as  several 
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branches,  and  care  must  be  exercised  to  ligate  all  of  these 
if  the  main  trunk  can  not  be  gotten  at.  Th6  next  diffi- 
cult step  is  securing  the  inferior  thyroid  artery.  This 
can  only  be  done  after  raising  the  gland  from  its  bed 
and  carrying  it  toward  the  median  line.  The  whole 
vascular  apparatus  is  so  friable  that  it  is  possible  that 
some  vessels  of  size  be  torn  in  this  separation  and  bleed- 
ing hard  to  control.  To  render  this  less  difficult,  bring 
about  very  careful,  gradual  luxation,  catching  each 
bleeding  point  with  a  f orcep  as  it  occurs.  After  reach- 
ing and  ligating  the  inferior  thyroid  all  forceps  can  be 
removed,  as  these  two  vesesls  supply  the  area  with  blood. 
It  is  wise  to  ligate  the  large  veins,  however,  for,  though 
forcipressure  suffices  to  dieck  their  bleeding  for  the 
time,  their  lumens  are  apt  to  open  later  and  allow  of  a 
large  clot  formation  in  the  wound.  A  very  difficult 
point  in  the  operation  is  catching  hold  of  the  highly 
vascular  gland  with  any  instrument  with  which  to  hold 
it.  Vulcella  forceps  tear  out  and  cause  very  serious  hem- 
orrhage. I  find  it  expedient  after  exposing  the  anterior 
surface  of  the  gland,  to  pass  heavy  mattress  stitches  of 
silk  from  side  to  side,  and  when  these  are  tied  the  forceps 
catch  better,  and  bleeding  does  not  follow  any  little 
glandular  laceration.  Great  care  must  be  used  in  avoid- 
ing the  recurrent  laryngeal  nerve,  while  dealing  with  the 
inferior  thyroid. 

This  operation  should  always  be  performed  under 
local  anesthesia.  Eocher  recommends  a  1  per  cent,  so- 
lution along  the  line  of  skin  incision.  I  prefer  a  0.125 
per  cent,  solution.  It  is  incorrectly  stated  that  there  is 
no  pain  after  reaching  the  deep  structures  of  the  neck. 
These  patients,  very  nervous  and  strung  to  a  high  pitch 
by  the  thoughts  of  the  operation,  do  complain  of  pain 
in  handling  the  deep  structures,  and  are  more  readily 
controlled  when  the  whole  area  is  infiltrated.  Eucain, 
being  non-toxic  when  used  in  reasonable  amounts,  can 
be  freely  injected  in  very  dilute  solution.  Infiltration 
is  made  between  the  gland  and  its  capsule  just  ahead  of 
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the  separation.  I  have  never  required  more  than  14  gr. 
of  the  drug  to  complete  the  entire  operation.  It  is  wise 
to  reinfiltrate  the  skin  before  attempting  to  stitch  the 
wound.  All  ligatures  are  made  with  a  fine  silk.  I  have 
not  drained  my  cases.  At  one  time  there  was  a  fear 
that  the  secretion  expressed  during  the  operation  into 
the  wound,  and  that  formed  and  given  oflE  from  the  cut 
surface  afterward  were  dangerously  toxic.  Drainage 
allowed  these  to  escape,  and  therefore  was  recommended. 
There  is  some  danger  from  the  bleeding  into 
the  closed  wound  afterward,  this  causing  suppu- 
ration and  septic  symptoms.  A  twelve  to  twenty- 
four  hour  drain  is  allowable  when  there  is  like- 
lihood of  much  oozing. 

Socin  proposed  the  excision  of  enlarged  nodes.  This 
is  not  to  be  recommended,  as  it  is  incompetent  and 
bloody,  and  many  thyroids  are  uniformly  degenerated. 
The  Mikulicz  operation,  proposed  for  the  ordinary  paren- 
chymatous goitre,  has  been  resorted  to  in  some  cases  of 
exophthalmic  goitre  with  double  enlargement.  This  op- 
eration consists  in  exsecting  a  portion  of  each  lobe. 
This  is  too  bloody  to  be  recommended.  A  ligation  of 
both  superior  thyroid  arteries  and  a  later  removal  of  one 
lobe  will  accomplish  more,  and  is  more  readily  per- 
formed. 

Jaboula/s  operation  of  exothyreopexy  is  not  to  be 
recommended.  The  process  of  healing  is  too  tardy,  and 
the  benefit  not  as  assured  as  by  either  the  ligation  of  the 
vessels  or  the  partial  removal  of  the  gland.  I  do  not 
know  that  this  method  is  being  adopted  by  any  other 
than  Jaboulay. 

Lastly,  I  shall  mention  the  operations  on  the  sympa- 
thetics.  Surgery  of  the  cervical  sympathetica  had  its 
initiative  with  Alexander,  of  Edinburgh,  who  resected 
the  superior  ganglion  on  both  sides  for  epilepsy.  This 
was  in  1889.  Jonesco,  in  Aug.,  1896,  resected  the  su- 
perior and  middle  cervical  ganglia  for  Graves'  disease, 
and  the  operation  has  since  borne  his  name.    A  Russian 
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Burgeon  by  the  name  of  Barocz  proposed  the  operation 
as  early  as  1893.  In  my  one  case  for  exophthalmic  goitre 
the  operation  was  done  in  two  sittings.  The  incision 
being  made  along  the  posterior  border  of  the  sternocleid- 
omastoid. It  can  be  readily  done  under  eucain  anes- 
thesia. 

Whatever  the  operation  performed,  general  anesthesia 
should  not  be  used.  The  myopathy  and  the  vaso  motor 
disturbance  makes  it  exceedingly  dangerous.  This  cau- 
tion against  general  anesthetics  holds  also  where  the 
operation  is  for  some  other  purpose  than  to  relieve  the 
symptoms  of  the  exophthalmic  goitre.  Strange  to  say, 
the  condition  which  follows  operation  upon  these  cases 
imder  general  anesthesia  is  alike,  whether  done  for  the 
relief  of  the  goitre  or  for  other  purposes,  indicating  that 
handling  of  the  gland  is  not  an  explanation  for  it.  I 
recall  a  case  in  which  I  used  general  anesthesia  in  the 
currettement  of  a  bleeding  uterus,  following  an  abortion, 
in  which  all  other  means  had  failed.  For  two  days  fol- 
lowing the  operation  the  pulse  rate  was  between  190  and 
210.  Eventually,  she  recovered  from  the  immediate 
danger,  only  to  succumb  to  an  enteric  attack  later. 

An  objection  to  the  use  of  cocain  based  upon  the  re- 
port of  Riviere  and  Edmunds  is  not  well  taken;  they 
assert  the  symptoms  of  cocain  intoxication  correspond 
to  those  of  Graves^  disease.  Even  if  so,  I  can  not  agree 
with  those  who  consider  a  unity  of  action  in  the  two 
cases.  However,  in  using  eucain  anesthesia,  the  amount 
of  the  drug  is  too  small  to  produce  additional  intoxica- 
tion. 

The  results  from  operative  treatment  of  Graves^  dis- 
ease have  been,  on  the  whole,  gratifying.  Naturally, 
they  vary  somewhat  with  different  operators,  and  also 
with  the  character  of  operation.  Mortality  has  been 
surprisingly  low;  in  1896  Starr  gave  a  record  of  190 
cases  collected,  with  a  mortality  of  only  12  per  cent. 
Kinnicut  the  same  year  presented  the  record  of  187  cases 
with  7  per  cent,  mortality.    Schulz  records  20  cases  with- 
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out  mortality.  The  most  valuable  record  of  the  pres- 
ent time  comes  from  Kocher,  of  Berne,  in  which  he  had 
four  deaths  in  59  cases  operated  upon  by  himself.  In 
these,  the  operation  could  not  be  held  entirely  responsi- 
ble. Ligation  had  in  the  past  a  larger  per  cent,  of  mor- 
tality than  thyroidectomy,  but  there  should  be  no  rea- 
son for  this  at  the  present  time.  In  the  group  of  cases 
I  present,  the  one  death  was  undoubtedly  the  result  of 
having  given  a  general  anesthetic. 

The  relief  of  the  symptoms  of  Graves^  disease  has 
been  gratifying.  A  fair  average  for  the  cures  from 
operative  procedures  during  the  last  ten  years  may  be 
stated  as  60  per  cent.;  of  decided  benefit  15  per  cent.; 
and  of  deaths  and  failures,  the  remaining.  In  the  7 
cases  surviving  the  partial  thyroidectomy  performed  by 
myself,  the  symptoms  in  all  practically  disappeared.  Bet- 
terment was  noted  in  all  but  one  within  forty-eight 
hours.  The  continuation  of  a  high  pulse  in  Mrs.  W.  was 
due  to  the  pulmonary  complication.  Nervousness  in 
each  case  disappeared  almost  completely  before  leaving 
the  hospital,  with  the  exception  of  the  last  case  operated 
on  but  a  few  days  since. 

In  one  of  my  cases  the  nerve  was  injured  by  being 
grasped  by  forceps,  and  though  the  ligature  was  put 
about  the  vessel  afterward,  in  such  a  manner  as  to  avoid 
including  the  nerve,  the  voice  was  never  quite  normal 
afterward.  Two  of  the  cases  had  a  slight  tetanic  convul- 
sion immediately  following  the  operation,  but  recovered 
as  speedily  as  the  others,  without  apparent  ill  effects. 
Mrs.  B.  had  an  interesting  condition  in  that  the  right 
lobe  of  the  thyroid  was  the  larger,  while  the  left  eye 
was  most  protuberant.  Exophthalmia  in  her  case  dis- 
appeared entirely  after  operation.  Case  S.  S.  carried 
her  child  to  full  term  under  a  far  more  comfortable  con- 
dition than  was  possible  without  relief  of  the  exophthal- 
mic goitre  symptoms.  After  the  operation  certain  symp- 
toms may  continue  for  a  longer  or  shorter  time  before 
disappearing.     The    most    persistent  of  these  is  the 
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ezophthalmia.  In  my  cases  ocular  co-ordinatioii  was  one 
of  the  first  noticeable  benefits.  The  physchic  disturb- 
ances which  follow^  I  believe^  may  be  attributed  to  an 
infection  of  the  wound  in  the  majority  of  cases.  This 
is  illustrated  by  my  last  case.  Three  days  after  the 
operation  she  sat  up,  declaring  herself  better  than  for 
sometime.  Her  pidse  and  nervous  symptoms  certainly 
indicated  this.  On  the  sixth  day  she  b^an  to  complain 
of  pain  in  the  area  of  the  wound,  which  was  the  result 
of  a  slight  inflammatory  reaction.  After  that  she  became 
extremely  irritable,  taking  marked  dislike  for  her  nurse. 
In  her  case  the  whole  of  the  left  thyroid  was  removed, 
with  the  exception  of  a  small  portion  of  the  upper  end, 
containing  an  apparently  normal  para-thjnroid. 

The  question  arises  did  the  presence  of  the  para- 
thjnroid  produce  this  excitation,  or  was  it  septic?  The 
removal  of  the  para-thyroids  in  animals  gives  rise  to 
Jymptoms  like  those  of  Graves'  disease,  but  I  am  at  a 
loss  in  the  absence  of  the  thyroid  proper  to  account  for 
the  presence  of  these  bodies  producing  any  such  effect 

The  character  of  the  gland  changes  differed  in  the 
various  cases.  Vascular  degeneration  was  apparent  in 
all,  but  in  many  there  were  primary  conditions  not  re- 
lated to  the  exophthalmic  goitre,  and  in  some,  undoubt- 
edly secondary  changes,  consequent  upon  the  marked 
vascularity  of  the  thyroid. 

As  time  will  not  permit  a  discussion  of  these  dif- 
ferences in  detail,  I  shall  have  to  present  them  in  a  later 
paper. 

DISCUSSION. 

Db.  W.  W.  Grant,  Denver — I  have  had  no  experience,  what- 
ever, with  the  operation  for  the  treatment  of  exophthalmic 
goiter.  The  operation  is  more  particularly  appropriate  to 
certain  cases  of  traumatic  epilepsy  and  glaucoma.  Kocher,  in 
200  or  300  operations  performed  during  the  last  two  or  three 
years,  has  used  a  solution  of  cocain.  He  has  abandoned  the 
use  of  general  anesthetics,  because  of  the  unsatisfactory  re- 
sults, one  of  which  is  vomiting,  which  may  occur  during  the 
progress  of  the  operation,  and  if  any  surgeon  attempts  to 
perform  this  operation  on  a   reaaonafclly  large  tumor,   and 
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particularly  on  a  yascular  one«  without  due  consideration  of 
the  difficulties  and  complications  that  may  arise,  he  is  liable 
to  a  rude  awakening.  I  have  performed  only  a  few  of  these 
operations,  but  I  invariably  open  the  capsule.  It  is  much 
easier  to  make  the  incision  through  the  skin,  dissect  from 
the  tumor,  and  then  open  the  capsule.  It  is  much  easier  to 
ligate  the  arteries,  and  the  operation  can  be  done  much  more 
quickly;  and  this  is  an  operation  demanding  all  possible 
celerity.  I  had  a  case  two  or  three  months  ago,  the  largest 
of  these  tumors  that  I  have  ever  removed.  It  occurred  in 
a  woman  40  years  of  age,  and  toe  tumor  had  existed  for 
twenty  years.  Whether  or  not  we  can  explain  it,  it  is  a  fact 
that  the  condition  of  many  of  these  patients,  although  seem- 
ingly good,  is  not  so  in  reality.  They  have  but  little  resist- 
ing power.  They  succumb  to  the  slightest  hemorrhage  as 
well  as  to  anesliietics,  their  condition  becomes  alarming  at 
times  during  the  most  critical  period  of  the  operation.  After 
opening  the  capsule  I  had  no  difficulty  in  ligating  the  inferior 
thyroid  vessels,  but  in  separating  the  tissues  for  the  superior 
thyroid  I  opened  a  sinus  with  the  finger  and  a  blood  stream 
came  out,  which,  it  seemed,  was  as  large  as  the  little  finger. 
It  was  quickly  arrested,  and  although  but  a  small  amount  of 
blood  was  lost,  it  was  noticed  that  the  patient  was  in  a 
state  of  collapse.  I  proceeded  with  the  operation,  while 
assistants  used  restoratives  and  the  patient  recovered  quickly, 
and  her  convalescence  was  uneventful.  I  always  prepare  the 
patient  for  such  an  operation.  I  insist  that  the  patient  should 
remain  in  the  hospital  for  three  or  four  days  (or  a  week  or 
more)  and  use  1/30  of  a  grain  of  strychnia  three  or  four 
times  a  day.  I  have  found  this  to  be  very  useful.  If  neces- 
sary, atropin  may  be  administered  before  the  operation  as 
a  heart  tonic.  I  have  found  it  very  appropriate  in  these 
cases.  The  amount  of  cocain  which  Kocher  uses  is  a  1  to  2 
per  cent,  solution,  but  I  have  not  employed  it  because  I  fear 
its  effect  on  the  heart,  especially  in  large  tumors.  I  have 
used  chloroform,  but  fear  general  anethesia  also. 

Db.  Emmet  Rixfobd,  San  Francisco — Goiter  is  a  disease 
which  produces  fearful  suffering  to  the  patient,  and  whether 
we  can  cure  those  patients  by  operation  or  not,  we  are  doing 
a  tremenduous  service  to  them,  if  we  can  alleviate  their 
symptoms.  But  the  operative  treatment  is  not  so  simple  as 
it  may  appear.  The  problem  is  an  extremely  difficult  one. 
Exophthalmic  goiter  may  be  said  to  be  of  two  sorts,  primary 
exophthalmic  goiter  and  secondary  exophthalmic  goiter.  By 
the  latter  I  mean  those  cases  in  which  the  disease  or  symptoms 
supervene  in  the  presence  of  existing  goiter,  and  prognosis 
from  operative  procedure  is  infinitely  better  in  the  latter 
class  of  cases.  In  these  cases  there  is  very  often  an  encysted 
thyroid  adenoma,  which  is  the  seat  of  the  goiter.    The  opera- 
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tion  U-mudi  simpler  in  those  than  in  the  so-called  primary 
exophthalmic  goiter.  It  simply  requires  the  remoying  of  the 
adenoma,  if  the  capsule  can  be  identified.  The  operation 
should  be  undertaken  with  the  greatest  caution  in  those  cases 
in  which  the  heart  shows  degeneration.  Confidence  is  of 
the  greatest  value  to  such  a  patient,  and  he  should  be  made 
to  rest  and  become  accustomed  to  the  surroundings  in  the 
hospital,  mental  as  well  as  physical  preparation  for  the  ordeal 
being  necessary.  The  grei^t  danger,  as  Kocher  has  defi- 
nitely demonstrated,  is  the  anesthetic.  I  hare  seen  the 
greatest  trouble  from  an  anesthetic,  the  heart  beating  faster 
and  faster  until  it  reached  200,  then  300  per  minute,  and 
finally  became  too  fast  to  be  counted.  These  patients  perspire 
tremendously.  They  do  not  stand  antiseptics  well,  and  th^ 
should  be  used  with  the  greatest  caution.  They  do  not  stand 
sepsis  well  and,  therefore,  the  greatest  care  should  be  used 
to  have  a  perfect  technic.  I  have  operated  on  four  cases 
of  exophthalmic  goiter,  protecting  the  wound  by  a  piece  of 
sterilized  cloth  around  the  neck,  and  held  up  by  uprights 
at  the  end  of  the  table,  so  that  the  patient  cannot  see  the 
hemorrhage,  and  so  that  he  could  not  see  what  was  going  on. 
The  sight  of  the  forceps  and  instruments,  etc.,  increases  the 
nervousness  of  the  patient.  I  employ  1  per  cent,  cocain  as 
a  local  anesthetic.  I  prefer  to  make  the  transverse  incision 
where  the  tumor  is  not  very  large,  principally  because  of 
the  cosmetic  effects.  Women  are  much  more  likely  to  have 
this  condition  than  men,  and  the  transverse  incision  can  be 
made  very  low  down  and  the  scar  can  always  be  covered 
by  a  bit  of  ribbon.  The  vertical  scar  always  sticks  up  above 
the  collar.  The  incision  along  the  sternocleidomastoid  always 
gives  more  room  and  where  the  tumor  is  large,  it  is  the 
preferable  operation.  I  was  interested  in  hearing  Dr.  Wither- 
spoon  speak  of  opening  the  posterior  fascia  of  the  neck  and 
enucleating  the  tumor.  Kocher  speaks  of  cocain  being  of 
assistance.  In  my  last  case  that  I  operated  on  I  thought 
that  it  was  so  simple  that  I  could  remove  it  without  much 
of  a  wound.  I  did  not  draw  the  gland  to  the  middle  line, 
but  worked  from  the  outside.  I  passed  the  ligature  around 
some  vessels  and  the  man  indicated  that  he  could  talk.  The 
ligature  was  removed  and  the  man  has  since  recovered  his 
voice.  As  to  the  relief  of  these  exophthalmic  symptoms,  in 
certain  cases,  it  is  wonderful  and  often  immediate.  I  had 
one  case  that  had  been  having  from  fifteen  to  twenty  pas- 
sages from  the  bowels  a  day.  She  suffered  from  profuse 
perspiration,  the  sheets  had  to  be  changed  several  times  dur- 
ing the  night.  The  patient  did  not  expect  to  recover;  in  fact, 
she  preferred  to  die.  Within  a  week  from  the  time  of  the 
removal  of  the  thyroid  adenoma  she  had  lost  thirty  pounds  in 
weight.  She  had  been  practically  bedridden  and  unable  to 
walk  more  than  half  a  block  before  the  operation,  but  within 
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three  months  thereafter  she  had  ridden  a  bicycle  twenty 
miles  oyer  a  rough  country  road. 

Db.  J.  Shelton  Hobslet,  £1  Paso,  Texas — ^I  think  we  can  not 
determine  the  proper  surgical  treatment  of  this  condition  until 
its  pathology  has  been  more  definitely  settled.  Thete  are  two 
theories;  one  is  that  the  disease  is  due  to  morbid  impulses  orig- 
inating in  the  medulla  and  sent  out  over  the  sympathetic  nerv- 
ous system,  the  excess  of  thyroid  secretion  bdng  due  solely  to 
these  impulses.  The  other  theory  is,  that  the  disease  is  caused 
by  an  excess  of  thyroid  secretion  in  the  blood,  which  acts  on 
the  nervous  system.  We  know  that  in  cases  of  exophthalmic 
goiter  there  is  nearly  always  present  an  excess  of  thyroid 
secretion.  However,  this  is  not  universally  true,  for  some 
French  surgeons  have  observed  this  disease  in  cases  in  which 
the  thyroid  gland  had  been  previously  removed  by  operation 
and  in  cases  in  which  it  was  apparently  oongenitally  absent,  or 
at  least  so  small  as  to  escape  detection.  These  facts  have 
been  very  well  brought  out  by  Dr.  Alfred  Gordon,  of  Phila- 
delphia, in  a  paper  in  the  Philadelphia  Medical  Journal  a 
few  years  ago.  If  this  first  theory  is  correct,  Jonnesco's  opera- 
tion is  imquestionably  the  correct  procedure,  as  it  permanently 
interrupts  these  impulses  by  taking  out  all  of  the  cervical 
sympathetic  ganglia.  If,  however,  the  second  theory  is  correct, 
Jonnesco's  operation  is  clearly  inapplicable,  and  the  only  logical 
procedure  is  excision  of  the  thyroid  gland.  As  tnese  two  opera- 
tions are  foimded  on  pathologic  theories  that  are  diametrically 
opposed  to  each  other,  it  does  not  seem  proper  to  use  indis- 
criminately either  the  Jonnesco  operation  or  excision  of  the 
thyroid,  depending  on  whichever  may  be  easier  performed  in  a 
given  case. 

About  three  years  ago  I  operated  on  a  case  of  exophthalmic 
goiter  having  all  the  classical  signs  and  symptoms  of  that 
disease.  I  did  a  partial  Jonnesco  operation,  removing  the 
cervical  sympathetic  ganglia  on  the  right  side  of  the  neck.  I 
intended  removing  them  on  the  left  side  also,  but  the  patient's 
condition  forbade  it,  as  her  pulse  was  about  200  when  the  right 
side  was  finished.  The  operation  was  reported  in  the  Annals 
of  Surgery  about  eight  months  later,  as  it  was  one  of  the 
first  cases  in  which  the  Jonnesco  operation  for  exophthalmic 
goiter  had  been  done  in  America.  At  the  time  of  the  report, 
she  had  improved  wonderfully;  pulse  was  100  and  she  had 
gained  in  weight  more  than  30  pounds.  The  swelling  in  the 
thyroid,  however,  had  not  perceptibly  decreased.  Soon  after 
this  time,  the  patient  began  to  get  worse,  and  is  now  in  the 
same  condition  she  was  in  when  first  operated  on.  A  second 
operation  for  removal  of  the  ganglia  on  the  left  side  of  the 
neck,  though  proposed,  has  been  rejected.  It  seems  that  cases 
of  exophthalmic  goiter  may  be  cured,  or  at  least  relieved  and 
improved,  by  either  Jonnesco's  operation  or  excision  of  the 
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thyroid — operations  which  are  founded  on  entirely  different 
pathologic  theories.  It  has  occurred  to  me,  in  view  of  the  im- 
provement and  subsequent  relapse  of  my  case  and  after  reading 
the  literature  on  the  subject,  that  operation  may  have  the 
same  effect  in  exophthalmic  goiter  that  is  attributed  to  trephin- 
ing in  epilepsy.  In  other  words,  any  operative  procedure  that 
is  sufficiently  severe  to  affect  profoundly  the  nervous  system, 
may  result  in  relief  of  this  disease,  just  as  epilepsy  is  often 
apparently  cured  by  simply  trephining. 

Db.  T.  G.  WiTHEBSPOONy  St.  Louis — ^In  regard  to  the  indica- 
tion for  operation  in  exophthalmic  goiter  I  believe  that  these 
cases  should  first  be  subjected  to  internal  medication  and  then, 
if  that  fails,  we  should  operate.  In  regard  to  the  last  Jonnesco 
operation  I  am  not  in  a  position  to  express  an  opinion  on  it.  I 
was  not  gratified  by  the  results  obtained  in  these  cases.  I  have 
not  done  it  in  exophthalmic  goiter  but  once,  but  I  have  tried  it 
three  times  in  epilepsy  and  in  none  of  the  three  cases  did  I 
secure  results  that  were  very  gratifying.  The  one  important 
thing  that  I  want  to  speak  of  is  the  giving  of  a  general  anes- 
thetic to  these  patients.  We  should  not  forget  that  when  they 
are  operated  on  for  removal  of  the  thyroid  or  for  any  surgical 
condition  whatever  they  suffer  tremendously  from  the  effects 
of  a  general  anesthetic.  I  remember  a  case  I  had  in  which  the 
pulse  was  from  140  to  150,  and  I  gave  chloroform  to  allow  of 
uterine  curettement,  and  her  pulse  ran  up  to  between  190  and 
220,  but  she  ultimately  recovered  from  this  condition.  A  gen- 
eral anesthetic  is  dangerous,  and  those  who  operate  under 
general  anesthesia  are  going  to  obtain  poor  results.  In  the 
next  place  those  gentlemen  who  prefer  simply  to  deal  with  the 
gland  by  primarily  shelling  it  out  I  think  are  going  to  regret  it 
some  day.  You  should  tie  the  blood-vessels  early.  There  is 
but  one  way  to  tie  them,  and  that  is  to  get  back  of  the 
fascia.  If  you  get  back  of  the  fascia  above  the  gland  and  run 
your  finger  behind  the  gland  you  can  separate  the  carotid  sheath 
and  vessels  from  the  gland,  and  render  ligation  and  separation 
of  the  structures  easy.  I  had  one  case  in  which  a  portion  of 
the  gland  had  grown  down  back  of  the  sternum  and  another  in 
which  the  gland  was  very  deep  in  the  neck,  so  that  they  are 
very  different  in  shape  and  can  not  be  dealt  with  alike. 
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ABSCESS  OF  THE  SPLEEN. 


WALTER  M.   SPEAR,   MJ). 

BOCKLiOn),  MS. 


Abscess  of  the  spleen  is  rare^  and  when  a  case  falls  into 
our  hands  and  is  operated  on  successfully,  it  is  worthy 
of  record. 

About  the  middle  of  May,  1901,  I  was  called  to  see  Mr.  A., 
and  obtained  the  following  history: 

History. — ^American,  age  74  years,  weight  211  lbs.  Family 
history :  Mother  and  one  sister  died  of  consimiption.  Father  died 
of  some  brain  trouble.  Previous  history:  Has  had  two  severe 
falls,  the  last  one  two  years  ago,  from  which  he  never  fully 
recovered.  Jan.  10,  1901,  was  seized  with  a  severe  attack  of 
influenza,  which  completely  prostrated  him.  At  the  end  of 
three  weeks  the  temperature  and  pulse  were  normal.  He  has 
never  lived  in  a  malarial  district  and  has  never  suffered  from 
typhoid  or  malarial  fever.  Since  the  beginning  of  his  sickness 
he  has  constantly  lost  in  weight. 

Present  Illness, — ^Patient  in  bed,  anemic,  covered  with  a 
cold  perspiration,  very  nervous,  anorexia,  night  sweats,  slight 
constipation.  Complains  of  numbness  in  legs  and  feet,  slight 
though  constant  pain  in  left  thorax  just  above  lower  border  of 
ribs.  At  times  he  is  pressed  for  breath,  which  appears  to  be 
due  to  his  nervous  condition. 

Physical  Examination, — Temperature  normal,  pulse  100, 
weight  about  175  lbs.,  heart's  action  very  feeble,  slight  tender- 
ness on  deep  pressure  under  lower  border  of  ribs  on  left  side, 
reflexes  normal.  I  thought  that  his  condition  was  due  to  the 
severe  attack  of  influenza  which  he  experienced.  Gave  him 
strychnin  and  tonics.  The  improvement  in  his  condition  was 
marked,  so  much  so  that  in  a  few  days  he  was  up  and  down- 
stairs. I  did  not  see  him  again  until  May  30,  1901.  His 
physician  then  stated  to  me  that  the  patient,  while  being 
carried  upstairs  on  his  son's  back  the  night  before,  cried  out  that 
something  had  given  way  in  his  left  side  and  that  he  was 
very  faint.  He  was  immediately  put  to  bed  and  stimulants 
administered,  to  which  he  at  once  responded.  I  saw  him  the 
next  morning  and  foimd  his  pulse  64,  and  temperature  normal. 


Digitized  by 


Google 


352 

He  was  yery  nervous,  had  a  sallow  cachectic  look,  and  had  lost 
a  great  deal  of  fleeh.  He  complained  of  constipation,  and  of 
severe  pain  in  left  hjrpochondrium.  Some  edema  of  legs  and 
ankles  was  present.  His  heart  was  much  stronger.  Hard  tumor 
in  left  side  extending  above  lower  border  of  ribs,  tender,  no 
fluctuation,  urine  negative.  I  considered  the  tumor  malignant, 
which  diagnosis  was  coincided  in  by  several  physicians.  Ad- 
vised exploratory  laparotomy. 

Operation, — June  8,  1901.  On  examination  under  ether  I 
found  a  hard,  non-fluctuating  tumor  extending  from  above 
the  lower  border  of  the  ribs  downward  to  the  crest  of  the 
ilium  and  inward  to  the  linea  alba,  smooth,  most  promin^it 
just  below  ribs.  Incision  made  over  most  prominent  part  of 
the  tumor.  Found  an  enlarged  spleen  very  dark  in  color, 
which  was  bound  down  by  numerous  adhesions.  The  anterior 
surface  was  comparatively  free.  Anterior  wall  of  abscess 
thick,  posterior  wall  very  thin,  indicating  that  it  would  have 
soon  ruptured,  allowing  contents  to  escape  into  abdominal 
cavity.  Because  of  the  thinness  of  the  wall  and  the  numerous 
adhesions  I  considered  an  attempt  at  removal  dangerous. 
Walled  off  with  gauze  and  made  an  incision  into  the  spleen 
through  which  was  evacuated  two  quarts  of  creamy  pus  mixed 
with  a  little  blood  and  cheesy-looking  material.  Caviiy 
curetted,  washed  out  and  spleen  sutured  to  abdominal  wall 
with  chromicized  catgut,  iodoform  gauze  drain.  Convales- 
cence rapid  and  uneventful  and  in  five  weeks  he  was  up  and 
dressed.  On  Aug.  2,  1901,  he  suddenly  became  unable  to  swal- 
low. Aphasia  and  hemiplegia  of  the  right  side  appeared,  and 
after  this  he  rapidly  failed  and  died  Aug.  4.  1901.  Unfortu- 
nately an  autopsy  was  not  obtained. 

Report  of  Dr.  C.  D.  Smith,  who  made  an  examination  of  the 
pus:  '1  fail  to  find  tubercle  bacilli,  yet  the  presence  of 
calcareous  material  is  strong  evidence  of  that  nature  of  the 
abscess.  It  contains  a  multitude  of  lymphoid  cells,  much  pus, 
a  few  crystals  of  hematoidin  showing  that  there  has  been  a 
hemorrhagic  area  in  the  organ  or  an  embolus,  and  a  few  bits 
of  characteristic  yellow  elastic  tissue  and  fragments  of  spleen 
tissue." 

Several  cases  of  abscess  of  the  spleen  have  been  re- 
ported in  which  the  pus  was  sterile,  and  from  the  absence 
of  any  previous  septic  condition,  and  the  constant  normal 
temperature,  I  am  inclined  to  think  that  it  was  sterile  in 
this  case. 

I  ought  to  have  made  a  correct  diagnosis,  but  was  led 
astray  by  the  absence  of  fever,  the  slight  pain,  the  rapid 
emaciation  and  extreme  constipation.     A  blood  count 
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would  have  been  of  great  assistance.  Bessel-Hagen 
thinks  the  considerable  increase  of  leucocytes  in  the 
blood  of  the  greatest  diagnostic  significance. 

The  condition  in  this  case  was  probably  due  to  an 
embolus  lodging  in  the  splenic  vessels  which^  on  account 
of  the  slowness  of  the  blood-current  in  terminal  arteries^ 
are  peculiarly  susceptible  to  the  lodgment  of  emboli. 

SUHMABY   OF  THB   LITEBATUBE. 

In  looking  over  the  literature  on  this  subject^  I  have 
collected  65  cases^  23  of  which  occurred  after  an  attack 
of  malaria  or  typhoid  fever,  1  after  yellow  fever  and  3 
after  appendectomy.  The  others  were  ascribed  to  various 
causes,  such  as  trauma,  disease  of  heart,  sudden  chilling 
of  the  body  after  excessive  heat,  tuberculosis,  anthrax, 
alcoholism  and  exhaustion.  Eight  cases  in  which  the 
etiology  was  doubtful  were  probably  due  to  malaria,  and 
in  eleven  the  etiology  was  unknown.  Metastatic  abscesses 
have  been  reported  following  osteomyelitis,  gunshot 
wound  of  the  knee  and  amputations. 

Grand-Moursel  reports  57  cases,  20  of  which  were  due 
to  malaria;  9  of  them  diagnosticated,  with  8  recoveries, 
while  11  were  recognized  only  at  autopsy.  From  this  it 
would  seem  that  more  cases  occur  than  we  are  led  to  be- 
lieve, which  are  not  diagnosed  either  before  or  after 
death. 

ETIOLOGY  AND  DIAGNOSIS. 

The  hyperemia  of  the  spleen  during  malaria  and  ty- 
phoid renders  it  particularly  susceptible  to  inflammation 
and  abscess  formation.  All  writers  agree  that  the  diag- 
nosis is  extremely  diflBcult.  The  chief  diagnostic  symp- 
toms are  history  of  infectious  disease,  pain  in  left  hypo- 
chondrium  which  may  radiate  to  left  shoulder,  night 
sweats,  anemia,  loss  of  appetite  and  usually  chills.  Fever 
may  or  may  not  be  present ;  if  present,  it  is  of  little  sig- 
nificance, as  it  may  be  due  to  the  original  disease. 
Occasionally  extreme  constipation  is  present,  but  more 
often  diarrhea.    Blood  count  shows  increase  of  leucocytes 
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(Bessel-Hagen).  Tenderness  on  deep  pressure  usually 
present  in  the  beginning  of  the  attack.  Fluctuation  is 
of  value  as  a  diagnostic  sign  only  in  those  cases  which 
are  palpable  under  the  abdominal  wall. 

In  such  diseases  as  malaria  and  typhoid^  in  which 
there  is  commonly  an  increase  in  the  size  of  the  spleen, 
the  increase  alone  is  not  symptomatic  of  abscess  forma- 
tion, but  if  the  increase  in  dulness  is  progressive,  and, 
added  to  this  there  are  one  or  two  or  all  of  the  above- 
named  symptoms,  it  is  at  least  very  suggestive  of  abscess 
of  the  spleen. 

If  an  embolus  lodges  in  the  spleen,  it  may  be  some 
time  before  any  enlargement  is  apparent,  and,  in  fact, 
I  think  that  a  small  abscess  may  form  in  this  way,  be- 
come encapsulated,  remain  latent  for  a  long  time,  and 
then  either  be  absorbed  or  receive  a  severe  blow  or  strain, 
which  may  cause  a  rupture  of  the  capsule,  after 
which  a  rapid  increase  in  size  of  the  spleen  becomes 
apparent,  or  several  abscesses  may  coalesce,  forming  one 
large  abscess.  I  believe  that  this  occurred  in  the  case 
described  above,  and  that  the  abscess  ruptured  into  the 
substance  of  the  spleen  at  the  time  he  cried  out,  while 
his  son  was  carrying  him  upstairs.  From  this  time  on 
the  increase  in  size  was  remarkably  rapid. 

PROGNOSIS. 

If  recognized  and  operated  on  sufficiently  early,  the 
prognosis  is  fairly  favorable.  If  not  operated  on,  the 
abscess  may  rupture  into  a  hollow  viscus  and  the  pus  be 
evacuated  by  means  of  that  organ.  More  often  it  will 
rupture  into  the  peritoneal  cavity  and  death  ensue. 
Three  cases  among  the  sixty-five  reported  above  recov- 
ered after  rupture  of  the  abscess,  one  opened  into  the 
cecum,  one  into  the  left  lung,  and  one  into  the  left  lung 
and  stomach. 

Death  of  the  patient  can  be  attributed  more  often  to 
the  debility  following  such  diseases  as  malaria,  typhoid 
and  tuberculosis  than  to  the  operation  or  the  abscess 
itself. 
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TREATMENT. 


This  is  purely  a  surgical  disease.  In  a  few  cases 
splenectomy  has  been  performed,  but  in  order  to  do  this 
operation  successfully  the  diagnosis  must  be  made  very 
early  in  the  course  of  the  disease,  before  adhesions  have 
formed.  Bessel-Hagen  states  that  splenectomy  for 
splenic,  perisplenic  and  parasplenic  abscess  was  per- 
formed seven  times,  three  up  to  1890,  four  in  1891. 
The  same  author  reports  two  cases  of  splenotomy  in 
which  the  abscess  was  reached  by  resection  of  a  portion 
of  the  ninth  and  tenth  ribs.  Lauenstein  also  reports  one 
similar  case.  In  the  greater  number  of  cases  aspiration 
was  first  employed,  then  later  incision  through  the  ab- 
dominal wall.  Splenectomy  is  the  operation  to  be  pre- 
ferred, but  it  is  limited  to  those  cases  in  which  adhesions 
have  not  formed,  and  to  those  in  which  there  is  no  dan- 
ger of  infecting  the  peritoneal  cavity.  By  this  operation 
we  remove  the  entire  organ  and  its  contents  at  once,  thus 
giving  a  clean  wound,  and  a  much  more  rapid  and  satis- 
factory convalescence.  Until  we  are  able  to  make  an 
early  diagnosis,  splenotomy  is  the  operation  of  necessity, 
and  it  should  be  chosen  in  those  cases  in  which  there  is 
great  debility  and  in  those  in  which  the  abscess  wall  is 
thin. 

I  do  not  believe  that  aspiration  is  necessary  in  the  ma- 
jority of  cases,  and  its  use  should  be  condemned.  We 
should  be  able  to  make  the  diagnosis  without  its  aid, 
and  it  subjects  the  patient  to  one  more  chance  of  infec- 
tion. 

In  the  early  stages  of  the  disease,  when  the  abscess 
cavity  is  small  and  the  spleen  has  enlarged  but  little,  if 
at  all,  it  is  very  doubtful  if  the  aspirating  needle  would 
throw  any  light  on  the  diagnosis.  Later,  when  the  spleen 
has  increased  in  size,  and  possibly  fluctuation  is  present, 
its  use  is  imnecessary  and  dangerous.  If,  after  the 
exposure  of  the  tumor,  it  is  foimd  to  be  very  large,  it  is 
wise  to  aspirate  before  making  a  free  incision  into  the 
spleen,  thus  diminishing  the  danger  of  infection. 
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CONCLUSIONS. 

1.  Abscess  of  the  spleen  is  rare^  but  not  as  rare  as  we 
are  led  to  believe. 

2.  It  is  most  likely  to  occur  after  malarial  or  typhoid 
fever,  because  of  the  h3rperemic  condition  of  the  spleen 
in  these  diseases. 

3.  Absence  of  fever  does  not  preclude  the  possibility 
of  an  abscess. 

4.  Early  diagnosis  and  operation  are  very  essential, 
and  give  a  fairly  favorable  prognosis. 

5.  Splenectomy  is  the  operation  of  choice,  but  its 
application  is  limited. 

6.  Preliminary  aspiration  is  an  imnecessary  pro- 
cedure, and  its  use  should  be  condemned. 
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GENERAL  SUEGICAL  ANESTHESIA. 


ERNEST  J.  MELUSH,  MJ>. 
Surgeon  to  HOtel  Dleu   (SUtera*  Hospital). 

EL   PASO,   TEXAS. 


Anesthetics  are  local,  regional  and  general.  General 
anesthetics  are  administered  by  inhalation,  and  affect 
the  whole  system.  By  their  influence  on  the  nervous 
system  they  abolish  sensation,  produce  complete  mus- 
cular relaxation  and  cause  suspension  of  the  power 
of  motion  and  of  consciousness,  together  with  all  mani- 
festations of  life,  excepting  the  respiration  and  cir- 
culation. 

In  the  light  of  our  present  knowledge  of  practical 
anesthesia,  it  is  not  justifiable  to  employ  any  one  anes- 
thetic exclusively.  The  safest  anesthesia  depends  on 
(1)  the  choice  of  the  anesthetic  best  adapted  to  the 
individual  case;  (2)  the  technic  of  preparation  for 
and  administration  of  the  anesthetic,  and  (3)  a  skilful 
anesthetizer.  In  a  considerable  proportion  of  operative 
cases  the  life  of  the  patient  depends  on  the  proper 
choice  of  the  anesthetic  and  the  management  of  the 
anesthesia.  The  recent  advances  in  our  knowledge  of 
local  and  neuroregional  anesthesia  have  materially  nar- 
rowed the  field  of  general  anesthesia. 

Almost  every  kind  of  operation  has  been  attempted, 
and  more  or  less  successfully  performed,  imder  local 
or  neuroregional  anesthesia.  However,  the  mere  fact 
that  an  operation  can  be  performed  imder  local  or 
regional  anesthesia  is  not  sufficient  justification  to  do 
it.     The  shock  to  some  individuals  from  even  trivial 
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operations  under  local  anesthesia  is  greater  than  that 
produced  by  a  properly  selected  and  administered  gen- 
eral anesthetic.  This  is  particularly  true  in  some  cases 
of  heart  disease,  as  well  as  in  neurotics.  It  has  been 
found  also  that  postoperative  complications  occur  fully 
as  often  after  local  as  after  general  anesthesia.  That, 
as  a  rule,  a  surgeon  can  do  better  work  under  general 
than  under  local  anesthesia,  there  can  be  no  question. 
Nor  can  there  be  much  doubt  that  many  of  the  post- 
operative complications  (septic  embolism,  etc.)  after 
local  anesthesia  are  due  to  incomplete  operating — un- 
finished work.  In  children  the  local  method  usually 
is  inapplicable.  Lastly,  the  time  of  the  surgeon  and  the 
tax  on  his  vitality  deserve  some  consideration.  It  is 
not  justifiable  for  a  surgeon  to  fritter  away  his  time  on 
one  or  two  operations  imder  local  anesthesia  when  he 
might  be  doing  five  or  six  under  general  anesthesia, 
with  little  or  no  more  danger  to  the  patients. 

The  general  anesthetics  which  deserve  special  con- 
sideration are:  ether,  chloroform,  nitrous  oxid,  ethyl 
chlorid,  ethyl  bromid  and  pental. 

ETHER. 

Ether  (U.  S.  P.),  ethylic  oxid  (C^H^)  20,  contains 
about  96  per  cent,  of  ether,  the  remainder  being  al- 
cohol. It  boils  at  about  35  to  36  C.  (95  to  97  F.), 
and  its  specific  gravity  should  not  be  above  0.720  at  15 
C.  (59  P.). 

Tests. — Ether  is  neutral  to  blue  litmus.  There  should 
be  no  residue  after  evaporation  of  at  least  5  c.c.  in  a 
glass.  Evaporated  on  C.P.  filter  paper,  it  should  leave 
no  foreign  odor.  Held  in  the  hand  in  a  test  tube  for 
a  few  moments,  it  should  boil  on  the  addition  of  pieces 
of  broken  glass.  When  10  c.c.  is  agitated  with  10  c.c. 
of  glycerin  in  a  graduated  test  tube,  the  ether  layer, 
when  fully  separated,  should  not  measure  less  than 
8  c.c. 

Physiologic  Action, — Ether  is  primarily  a  diffusible 
stimulant,  like  alcohol  in  its  effects.    These  effects  are 
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more  quickly  produced  and  more  transitory  than  those 
of  alcohol.  It  increases  arterial  tension  and  acts  as 
a  cardiac  stimulant,  the  heart  continuing  to  beat  after 
failure  of  respiration,  as  a  rule.  On  the  nervous  sys- 
tem it  acts  as  a  paralyzant,  affecting,  firsts  the  cerebrum ; 
next  the  cerebellum;  then  the  sensory,  and  later  the 
motor  f imctions  of  the  spinal  cord ;  then  the  sensory  cen- 
ters in  the  medulla  oblongata;  and,  finally,  the  motor 
centers  in  the  medulla. 

Ether  is  eliminated  chiefly  by  the  lungs  and  kidneys 
unchanged,  and,  to  some  extent,  by  the  liver  and 
skin. 

Postanestheiic  Effects, — By  this  term  is  meant  the 
conditions  which  become  manifest  from  the  time  of 
awakening  from  the  anesthesia  until  recovery  or  death. 

Blood, — The  hemoglobin  percentage  is  practically  al- 
ways lowered  by  ether,  which  means  that  the  oxygen- 
carrying  capacity  of  the  erythrocytes  is  reduced.  John 
Chalmers  Da  Costa  and  Frederick  J.  Kalteyer* 
studied  the  blood  changes  induced  by  the  administra- 
tion of  ether  in  fifty  cases.  The  average  count  of 
erythroc3rtes  before  operation  was  143,360  less  per  cubic 
millimeter  than  after  operation.  This  was  undoubtedly 
due  mostly  to  the  blood  concentration  caused  by  pre- 
paratory treatment  (hot  bath,  active  purgation,  with- 
holding all  food  and  liquid  for  some  hours  preceding 
operation)  and  to  sweating  during  anesthesia.  The 
hemoglobin  percentage  was  apparently  increased  in 
nineteen  cases — ^the  average  gain  being  8.05  per  cent. — 
and  decreased  in  twenty-eight  cases — an  average  of  7.25 
per  cent.  The  average  hemoglobin  percentage  in  all 
the  cases  preceding  anesthesia  was  89 ;  the  average  per- 
centage following  anesthesia  was  86,  showing  an  average 
loss  of  3  per  cent.  The  color  index  was  reduced  an 
average  of  over  8  per  cent.  The  average  gain  in  the 
nimiber  of  leucocytes  per  cubic  millimeter  after  anes- 
thesia was  4,586.     It  is  altogether  probable  that  the 

1.  Annals  of  Surgery,  September,  1901,  yoI.  xzxiy,  p.  329. 
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apparent  gain  in  hemoglobin  in  nineteen  of  the  cases 
was  due  to  the  blood  concentration,  and  that  the  whole 
amount  of  hemoglobin  was  reduced  in  every  case. 

Da  Costa  and  Kaltejer  experimented  on  two  rabbits 
of  the  same  age  and  size,  to  determine,  if  possible,  the 
effect  of  ether  on  hemogenesis.  One  animal  was 
etherized  for  two  hours  and  twenty  minutes.  Ten  min- 
utes prior  to  beginning  the  etherization  a  blood-coimt 
showed  6,140,000  erythrocytes  per  cubic  millimeter,  79 
per  cent,  of  hemoglobin,  and  a  color  index  of  0.693.  A 
second  count,  39  minutes  after  the  beginning  of  the  in- 
halation, showed  6,260,000  erythrocytes,  and  a  color  in- 
dex of  0.592.  A  third  count,  1  hour  and  50  minutes 
after  beginning  the  etherization,  gave  7,000,000  erythro- 
cytes, 69  per  cent,  of  hemoglobin,  and  a  color  index  of 
0.485.    The  animal  was  then  killed  with  ether. 

The  other  animal  was  killed  by  fracturing  the  spine. 
On  autopsy  it  was  foimd  that  the  serous  cavities  of  the 
etherized  animal  contained  no  free  fluid,  while  in  the 
other  animal  the  serous  cavities  contained  a  small 
amount  of  fluid.  In  the  case  of  the  etherized  animal 
the  femur  marrow  was  bright  red,  while  that  of  the 
other  was  less  red.  On  microscopic  examination,  by 
contrasting  the  marrow  of  the  etherized  animal  with 
that  of  the  non-etherized,  it  was  found  that  in  the  for- 
mer instance  there  was  a  marked  cell  proliferation,  the 
cells  being  very  numerous,  and  encroaching  on  the 
normal  fat  spaces  of  the  marrow.  The  cell  proliferation 
in  the  marrow  of  the  etherized  animal  involved  par- 
ticularly the  erythroblastic  elements;  these  cells  were 
very  numerous.  These  results  suggest  that  the  blood- 
forming  organs  are  busy  during  ether  narcosis  manu- 
facturing new  blood  cells  to  replace  cells  that  are  de- 
stroyed by  the  ether.  The  new  cells  are  deficient  in 
hemoglobin. 

Da  Costa  and  Kalteyer  suggest  that,  in  the  light  of 

this  experiment,  it  may  be  that  the  pains  in  the  limbs 

and  back,  so   common  after  anesthetization,   may  be 
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due,  at  least  in  part,  to  changes  in  the  marrow.  Re- 
cent clinical  experience  is  in  accord  with  these  findings. 

Kidneys, — There  is  a  difference  of  opinion  as  to  the 
effect  of  ether  on  the  kidneys,  but  the  consensus  is 
that,  while  it  causes  more  or  less  irritation  during  the 
administration,  this  effect  is  of  short  duration  in  the 
kidney  not  seriously  diseased.  Some  5  or  6  years  ago 
W.  H.  Thompson  and  R.  C.  Kemp  of  New  York 
conducted  a  series  of  experiments  on  animals  to  de- 
termine the  effect  of  ether  on  the  kidneys,  publishing 
their  results  in  the  Medical  Record,  They  found  that 
ether  produced  contraction  of  the  renal  arterioles,  with 
consequent  shrinkage  of  the  kidney  in  bulk,  accom- 
panied by  diminished  secretion,  marked  albuminuria, 
and  finally  suppression.  Kemp*  reaffirms  his  findings 
and  deductions  (1899),  and  Thompson,'  in  the  same 
year,  says  that  Kemp's  experiments  show  that  ether 
can  cause  in  healthy  kidneys  acute  suppression  as  com- 
plete as  that  of  scarlatinal  nephritis.  He  maintains  it 
is  unjustifiable  to  give  ether  to  one  whose  kidneys  are 
not  healthy,  as  such  an  individual  is  likely  to  die  on  the 
table.  Further,  he  thinks  pulmonary  edema  and  as- 
piration pneumonia  likely  to  occur  in  these  persons.  It 
is  quite  likely  that  these  animals  were  given  a  very 
much  greater  relative  amount  of  ether  than  would  be 
given  to  a  himian  being  by  a  skilful  anesthetizer,  con- 
sequently the  reported  results  are  probably  misleading. 

By  the  administration  of  methylene-blue,  it  has  been 
demonstrated  that  ether  diminishes  the  permeability  of 
the  kidneys,  and  it  is  quite  probable  that  toxic  sub- 
stances are  eliminated  less  rapidly  after  ether  narcosis 
than  occurs  with  kidneys  unaffected  by  ether. 

Clinical  experience  along  this  line  is  confiicting.  In 
a  former  article*  I  noted  that  albumin  was  found  in  6 
per  cent,  of  1,500  cases  after  ether  narcosis,  where  none 

2.  New  York  Med.  Jour.,  Nov.  18,  1899. 

3.  New  York  Med.  Jour.,  Dec.  2,  1899. 

4.  Medicine,  November  and  December,  1899. 
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had  been  present  before.  Casts,  hyaline,  granular  and 
epithelial,  were  found  in  a  large  proportion  of  the  cases, 
unaccompanied  by  albumin.  The  casts  and  albumin 
disappeared  rapidly.  Wunderlich  foimd  that  albu- 
minuria and  casts  may  be  caused  by  ether,  and  that  both 
when  present  before  are  increased  by  ether.  According 
to  Carl  Beck  of  New  York,  out  of  300  non-albuminuric 
ether  cases  9  per  cent,  subsequently  had  distinct  albumi- 
nuria. Trieber  and  Roux  examined  several  hundred  cases 
and  failed  to  find  albuminuria  in  any.  Korte  found  albu- 
minuria in  1  per  cent,  of  600  cases,  and  Butler  once  in 
500  cases.  Robert  F.  Weir**  believes  that  ether  has  no 
marked  effect  upon  healthy  kidneys,  that  it  is  safe  in 
slight  kidney  disease,  and  that  circulatory  disturb- 
ance which  may  arise  in  the  kidneys  quickly  subsides. 
Leppman,*  after  an  experimental  research,  confirms  the 
conclusions  of  Lengemann  and  others  that  ether  has  no 
special  degenerative  action  on  the  healthy  kidneys.  At 
any  rate,  such  changes  occur  very  seldom  and  only  to 
a  slight  degree.  The  same  may  be  said  regarding  the 
liver.  I  have  records  of  100  cases  where  the  urine  was 
tested  before  and  after  etherization.  In  one  of  these 
a  trace  of  albumin  was  found  after  anesthesia  where 
there  was  none  before.  In  no  case  out  of  several  hun- 
dred ether  anesthesias  was  there  any  noticeable  post- 
anesthetic renal  trouble.  In  my  judgment,  practically 
all  of  the  especially  unpleasant  effects  of  ether  on  the 
kidneys  have  been  due  to  careless  selection  of  cases 
or  bad  technic.  Cases  of  anuria  have  followed  ether 
narcosis  in  persons  suflfering  from  chronic  nephritis.  In 
such  cases  general  anesthesia  is  contraindicated.  In  ad- 
vanced nephritis  local  anesthesia  should  be  employed 
in  preference  to  general,  but  if  a  general  anesthetic 
must  be  given,  nitrous  oxid  or  ether  are  probably  the 

5.  New  York  Med.  Jour.,   Nov.  16,  1895. 

6.  Mltthellungen  aus  den  Qrenzgebleten  der  Med.  und  Chirnrgle, 
1899,  Bd,  Iv,  Heft.  I  (quoted  by  Joseph  C.  Bloodgood,  Prog.  Medi- 
cine, December,  1901). 
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safest  of  any.  Much  depends  on  the  management  of 
the  ease  before^  during  and  after  the  anesthesia. 

Respiratory  Tract. — Ether  is  distinctly  irritating  to 
the  membrane  of  this  tract  and  markedly  increases  the 
secretion  of  mncus^  the  degree  of  irritation  depending 
much  on  the  technic  of  administration.  Lung  com- 
plications may  be  due  to:  1.  The  direct  irritating 
action  of  the  anesthetic  on  the  mucous  membrane.  2. 
The  toxic  eflfect  of  the  anesthetic  on  the  cardiovascular 
system,  producing  dilation  of  the  vessels  and  of  the 
heart,  and  hyperemia  and  edema  of  the  limgs.  This 
condition  favors  hypostatic  pneumonia  and  reduces  the 
resistance  of  the  lung  to  infection,  which  may  be  caused 
by  inspiration,  by  septic  or  non-septic  emboli,  or  by 
bacteriemia.  3.  Chilling,  fright  and  shock  reduce  the 
physiologic  resistance  and  act  as  indirect  factors  in 
the  production  of  pneumonia.  General  weakness  of  the 
patient  from  any  cause  acts  in  a  similar  manner.  4. 
The  restriction  of  respiration  and  of  expectoration  by 
the  pain  of  an  abdominal  wound  or  by  tight  bandaging 
of  the  chest  or  abdomen.  5.  Keeping  the  patient  in 
the  dorsal  decubitus  too  long.  6.  The  so-called  as- 
piration or  deglutition  pneumonia — ^most  liable  to  occur 
after  operations  about  the  mouth  and  throat,  in  which 
loss  of  control  of  some  of  the  muscles  of  deglutition  is 
more  or  less  complete. 

Lung  edema  is  present  during  the  administration  of 
ether  and  for  several  hours  after,  and  it  increases  the 
possibility  of  hypostatic  and  aspiration  pneumonias. 
The  danger  of  aspiration  pneumonia  is  greater  where 
there  are  suppurative  lesions  in  the  mouth  and  pharynx. 

Embolic  pneumonia  occurs  independently  of  the 
anesthesia.  The  embolus  may  be  septic,  as  from  throm- 
bosed veins  contiguous  to  infections  of  the  pelvis  or  of 
the  lower  extremities,  or  they  may  be  non-septic  and 
produce  infarcts  which  become  infected. 

The  lowering  of  the  temperature  during  anesthesia 
undoubtedly  contributes  to  the  production  of  bronchitis. 
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pneumonia,  etc.  By  no  means  can  all  of  the  lung  com- 
plications which  follow  the  administration  of  a  general 
anesthetic  be  attributed  solely  to  the  effect  of  the  an- 
esthetic. Many  of  them  are  probably  due  to  infection 
from  without  or  to  autoinf ection ;  they  occur  after  local 
anesthesia  as  well  as  after  general.  Oottstein^  was  one 
of  the  first  (1898)  to  report  lung  complications  after 
celiotomy  imder  local  anesthesia.  From  the  Breslau 
clinic  of  Milnilicz  he  reported  27  cases  of  limg  com- 
plications following  114  celiotomies,  about  15  per  cent. ; 
while  in  119  celiotomies  in  the  same  clinic  imder  general 
anesthesia  there  were  but  7  cases.  However,  the  ma- 
jority of  the  graver  cases  were  operated  on  imder  local 
anesthesia. 

Mikulicz  (Gterman  Surgical  Congress,  1901)  re- 
ported that  in  1,007  celiotomies  and  operations  for 
goiter  under  general  anesthesia  there  were  7.5  per  cent, 
of  pneiunonias,  with  3.4  per  cent,  mortality;  while  in 
273  celiotomies  imder  local  anesthesia  there  were  12.8 
per  cent,  of  pneumonias,  with  a  mortality  of  4.8  per 
cent. 

Mr.  Sidney  Rumboll®  of  London  reports  1,500  oxy- 
gen-ether narcoses,  with  only  one  case  of  bronchitis, 
one  of  pneumonia,  and  four  of  trifling  bronchial  irri- 
tation. In  1,250  ether  administrations  in  the  Soyal 
Free  Hospital,  London,  there  were  3  instances  of  pul- 
monary trouble.  In  one,  the  preexisting  signs  of  phthi- 
sis were  increased;  in  a  hernia  case  and  one  of  injury 
to  the  chest  pneumonia  developed.  In  some  300  of  my 
own  ether  cases,  of  which  records  were  kept,  I  find  but 
one  case  of  limg  complication.  This  was  a  moderate 
aggravation  of  an  acute  bronchitis  which  had  not  quite 
subsided  at  the  time  of  the  anesthesia.  I  recall  no 
case  of  serious  lung  complication  resulting  from  ether 
in  any  of  my  cases. 

The  cases  of  lung  complication  following  local  an- 

7.  Archly  f.  Klin.  Chlr.,  Bd.  Ivll,  Heft  2  and  8. 

8.  American  Tear  Book  of  Med.  and  Surg.,  1901. 
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esthesia  demonstrate  that  the  nature  and  extent  of  the 
operation,  especially  celiotomies  and  operations  on  the 
mouth,  neck  and  thoracic  cavity,  contribute  to  the  pro- 
duction of  these  complications. 

Cardiovascular  System. — Ether  causes  a  temporary 
rise  in  the  carotid  blood-pressure,  followed  by  a  mod- 
erate and  gradual  fall.  The  capillaries  are  dilated ;  the 
vascular  tension  increased.  It  produces  no  marked  de- 
generative changes  in  the  heart. 

CHLOROFORM. 

Trichloromethane  or  methenyl  chlorid  (CHCL*)  is  a 
limpid,  colorless  liquid  of  the  sp.  gr.  1,502  at  15  C.  It 
boils  at  60-61  C.  (140-142.  8  F.),  and  is  very  slightly 
inflammable.  It  is  decomposed  by  daylight  into  hydro- 
chloric acid,  chlorin  and  free  formic  acid.  This  de- 
composition may  be  prevented  by  the  addition  of  0.5  to 
1  per  cent,  of  alcohol — ^the  medicinal  chloroform  of 
the  U.  S.  Pharmacopeia  and  the  British  Pharmacopeia 
contains  0.6  to  1  per  cent,  of  alcohol.  Impurities  found 
in  chloroform  are  spirits  of  wine,  ether,  etc.,  methyl 
compounds  (formed  during  its  preparation),  and  the 
decomposition  products. 

Tests, — A  ready,  practical  test  for  impurities  is  the 
smelling  test.  A  piece  of  C.P.  filter  paper  is  moistened 
with  chloroform,  when,  on  evaporation,  if  the  chloro- 
form be  pure,  no  odor  will  be  left  in  the  paper.  If 
5  c.c.  be  shaken  with  10  c.c.  of  distilled  water,  the 
latter,  when  separated,  should  not  affect  blue  litmus 
(absence  of  acid),  nor  test  solution  of  silver  nitrate — 
1/20 — (chlorids),  nor  test  solution  of  potassium  iodid — 
1/20 — (free  chlorin).  Alcohol  may  be  detected  by  add- 
ing to  the  warmed  liquid  a  little  iodin,  a  few  drops  of 
solution  of  soda,  again  warming  gently  and  setting  aside 
for  a  time;  a  deposit  of  iodoform  crystals  (CHIj) 
is  obtained  (Lieben's  test). 

Physiologic  Action, — When  kept  in  contact  with  the 
skin  for  a  time,  it  causes  irritation  and,  finally,  vesica- 
tion.    When  inhaled  it  is  irritant  to  the  respiratory 
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mucous  membrane.  Internally  it  acts  as  a  carminative, 
anti-spasmodic  and  sedative.  In  large  doses  it  is  a  local 
irritant.  When  introduced  into  the  circulation,  whether 
by  inhalation  or  by  the  stomach,  its  effects  are  the 
same.  After  a  brief  period  of  stimulation  it  acts  as  a 
sedative  and,  in  overdose,  is  a  cardiac  poison.  It  was 
demonstrated  by  Prof.  John  A.  MacWilliam  of  Aber- 
deen that,  even  when  slowly  inhaled  in  moderate  quan- 
tities and  with  a  good  admixture  of  air,  chloroform 
causes  an  appreciable  dilation  of  the  heart. 

Chloroform  is  eliminated  chiefly  in  the  form  of 
chlorids  by  the  kidneys;  about  a  third  is  excreted  as 
chloroform  by  the  lungs  and  kidneys.  It  may  also  be 
found  in  the  milk  of  nursing  women  and  in  the  fetal 
blood.  Owing  to  its  destructive  action  on  the  erythro- 
cytes it  produces  hemoglobinuria  and  bilirubinuria.  As 
demonstrated  by  K.  Buedinger,®  chloroform  elimi- 
nation continues  for  several  days  after  administration. 
He  found  it  in  the  sputa  as  much  as  5  days  after  ad- 
ministration. Much  mucous  secretion  means  slow  elimi- 
nation, the  chloroform  evidently  combining  with  the 
mucus. 

Ejfect  on  the  Nervous  System. — The  ganglion  cells 
are  chiefly  affected.  However,  the  first  effects  are  on 
the  terminals  of  the  fifth  nerve  in  the  nose,  and  the 
vagus  (reflex  irritation  of  the  latter),  thus  influencing 
both  circulation  and  respiration — first  stimulation,  then 
depression.  There  is  at  first,  by  its  action  on  the  vaso- 
motor center  and  on  the  cardiac  ganglia,  increased 
arterial  pressure,  quickly  followed  by  a  marked  and 
progressive  fall  in  the  pressure,  tension  and  cardiac 
action.  The  arteries  are  contracted.  There  is  primary 
dilation  of  the  pupils,  due  to  psychic  reflex  irritations; 
later,  contraction.  As  in  the  case  of  ether,  there  is 
first  sensory  paralysis  and  then  motor,  the  cerebrum 
being  affected  first,  then  the  cord,  and  last,  the  motor 

9.  WIen.  Kiln.  Woch.,  Aug.  1,  1901  (quoted  In  Thb  Journal 
Am.  Med.  Assn.,  yol.  xxxril,  p.  608). 
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part  of  the  medulla.    Loes  of  sensation  is  first  in  the 
back  and  extremities  and  last  in  the  cornea. 

POSTANESTHETIC  EFFECTS. 

*  Blood. — There  is  little  room  for  doubt  that 
chloroform  combines  with  the  erythrocytes,  caus- 
ing death  of  a  considerable  proportion  of  them, 
and  marked  lessening  of  the  hemoglobin  —  the 
oxygen-carrying  element.  In  1890,  Mikulicz  noted 
that  the  administration  of  chloroform  may  re- 
duce the  hemoglobin  from  5  to  10  per  cent.  In 
1893,  Garrett  and  Oliver  concluded,  as  a  result  of  ex- 
periments, that  anesthetics,  particularly  chloroform,  de- 
oxidize the  blood  and  the  tissues,  thus  producing  mal- 
nutrition and  the  formation  of  quantities  of  waste  pro- 
ducts, the  elimination  of  which  causes  a  severe,  and 
possibly  a  fatal,  strain  upon  the  excretory  glands. 

Kidneys  and  Liver. — Experiments  on  healthy  animals 
and  autopsies  on  man  prove  that  chloroform  produces 
fatty  degeneration  of  the  kidneys  and  liver.  The  ex- 
periments of  Thompson  and  Kemp  apparently  indicate 
that  the  immediate  effects  on  healthy  kidneys  are  slight, 
as  albuminuria  when  present  during  narcosis  was  slight, 
and  the  secretion  of  urine  continued  up  to  the  last  mo- 
ment of  life.  Frankel  called  attention  to  the  fact  that 
chloroform  sometimes  gives  rise  to  fatty  changes  in 
the  kidneys  and  liver  from  which  death  may  result. 
Wunderlich  found,  from  investigation  in  125  cases,  that 
albumin  when  present  was  not  increased  by  chloroform, 
but  that  albuminuria  and  casts  were  not  seldom  caused 
by  it;  that  chloroform  nephritis  occurs.  In  70  cases 
of  chloroform  anesthesia  reported  by  Patein,  12  per 
cent,  showed  albuminuria  before,  15  per  cent  during, 
and  73  per  cent,  after  anesthesia.  As  a  rule  the  albumin 
disappeared  within  48  hours,  and  the  length  of  the  an- 
esthesia seemed  to  bear  no  relation  to  the  albuminuria. 
D.  TS.  Eisendrath^^  reported  that  albuminuria  was  pres- 
ent in  15  per  cent,  of  650  cases  after  chloroform  an- 

10.  Chicago  Medical  Becorder,  Jone,  1897. 
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esthesia  where  there  was  none  before,  and  in  6  per  cent, 
of  1500  cases  after  ether  where  none  had  been  present 
before.  Casts  were  found  unaccompanied  by  albumin 
more  frequently  after  ether.  In  over  half  of  the  cases 
there  were  casts  where  no  albumin  was  found.  Casts 
and  albumin  disappeared  rapidly,  more  so  after  ether 
than  after  chloroform.  L.  Wechsberg  of  Vienna*^ 
tested  the  urine  in  100  cases  of  chloroform  anesthesia, 
finding  biliary  pigments  in  16,  and  in  most  of  these 
there  was  icterus,  probably  indicating  some  abnormal 
condition  of  the  liver. 

Respiratory  System. — ^The  first  eflfect  produced  by 
chloroform  is  reflex  irritation  of  the  vagus  through  the 
terminals  of  the  fifth  nerve  in  the  nose.  The  after- 
effects on  the  lungs  and  bronchi  are  similar  to  those 
of  ether,  only  less  pronounced.  A  large  proportion 
of  the  chloroform  taken  into  the  system  is  eliminated 
by  the  pulmonary  mucous  membrane,  and,  being  heavy, 
it  is  eliminated  slowly.  Besides  its  direct  irritating 
effect  during  inhalation  and  elimination,  it  undoubtedly 
lowers  the  physiologic  resistance  and  leads  indirectly 
to  the  occurrence  of  bronchitis  and  pneumonia. 

Cardiovascular  System. — Frankel"  proved  beyond  a 
doubt  that  fatty  degeneration  and  fragmentation  of  the 
heart  muscle,  both  in  man  and  animals,  follow  the 
administration  of  chloroform  as  an  anesthetic.  Previ- 
ous to  FrankeFs  publication,  several  observers  had  noted 
similar  changes  in  animals  after  chloroform  inhalation. 
Sinoe  then,  Ambrosius,  Mathen,  Bastianelli,  Heinz  and 
others  have  reported  cases  of  the  kind  in  man.  Lenge- 
mann,**  experimenting  on  dogs  with  definite  amounts 
of  chloroform,  found  that  the  amount  of  chloroform 
given  made  very  little  difference  in  the  extent  of  the 
fatty  degeneration  of  the  different  organs.  While  a 
certain  amount  of  chloroform  must  be  in  circulation 

11.  Thb  Journal  Am.  Med.  Assn.,  vol.  xxxrlil,  p.  1840. 

12.  Vircbow's  Archiv,  1892  (quoted  by  Bloodgood,  Progressive 
Medicine,  1901). 

13.  Beitrage  snr  Kiln.  Cblr.,  1900,  Bd.  xxyll,  Heft  3,  p.  805. 
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before  fatty  degeneration  can  be  produced,  he  found 
that  this  quantity  was  always  present  when  sufficient 
chloroform  had  been  given  to  produce  narcosis.  Be- 
peated  narcoses  increased  the  extent  of  the  degeneration. 
A  large  proportion  of  the  cases  where  fatty  degenera- 
tion of  the  heart  was  found  in  man  occurred  after  an- 
esthesias, prolonged  for  2  or  3  hours,  and  this  accords 
with  a  priori  reasoning. 

Chloroform  practically  always  produces  a  dilation  of 
the  heart  during  administration.  This  cardiac  weak- 
ness may  in  some  cases  be  prolonged,  either  from  myo- 
cardial changes  produced  by  the  anesthetic  or  from  shock 
and  other  disturbances  due  to  the  operation  and  the 
anesthetic,  and  lead  to  pneumonia,  embolism,  or  gas- 
trointestinal troubles.  Many  of  the  imfortunate  ef- 
fects of  anesthetics  result  from  disturbances  of  the 
nervous  mechanism  rather  than  to  organic  changes  of 
the  heart. 

NITROUS  OXID. 

Nitrogen  monoxid,  laughing-gas  (N20),is  a  transpar- 
ent, colorless  gas,  having  a  sweetish  taste,  almost  odor- 
less, and  of  neutral  reaction;  is  taken  up  by  water  and 
by  alcohol.  It  is  reduced  to  a  liquid  by  pressure  and 
stored  in  metallic  cylinders.  When  wanted  for  in- 
halation the  container  is  connected  with  a  receiver, 
when  the  liquid,  on  liberation,  immediately  becomes 
a  gas.  The  gas  is  non-combustible,  but  ranks  next  to 
oxygen  as  a  supporter  of  combustion. 

Physiologic  Action. — Formerly  it  was  thought  .that 
nitrous  oiid  was  merely  an  asphyxiant,  that  its  an- 
esthetic properties  were  due  entirely  to  its  exclusion  of 
oxygen.  It  is,  however,  a  true  anesthetic,  and  may  be 
given  with  an  admixture  of  air  or  oxygen  with  the  re- 
sult of  producing  quiet  anesthesia  without  asphjrxial 
phenomena. 

Nitrous  oxid  is  non-irritant,  or  nearly  so,  to  the 
respiratory  mucous  membrane.  It  causes  a  positive  and 
rapid  rise  in  the  blood-pressure,  while  there  is  slowing 
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of  cardiac  action.  Soon  the  heart  beats  faster  and  there 
is  a  fall  in  arterial  pressure,  due  to  vasomotor  paresis. 
The  respiration  is  labored  and  may  be  arrested  by  ob- 
structive stertor  or  spasm  of  the  respiratory  muscles. 
When  given  without  admixture  of  oxygen  it  produces 
asphyxia,  manifested  by  stertorous  respiration,  cyano- 
sis and  dilation  of  the  pupils — and  in  these  cases  the 
anesthetic  effects  are  due  largely  to  the  asphyxia.  In 
deep  narcosis  from  nitrous  oxid  the  renal  vessels  are 
contracted,  the  secretion  of  urine  is  diminished,  and 
albumin  may  be  found.  The  gas  is  eliminated  un- 
changed by  the  kidneys  and  limgs. 

The  after-effects  of  nitrous  oxid  are,  as  a  rule,  tran- 
sient; limited  to  slight  dizziness,  nausea  or  headache, 
lasting  a  few  hours.  Occasionally  there  may  be  albu- 
minuria or  dilation  of  the  heart,  the  latter  continuing 
for  several  days. 

Nitrous  oxid  has  until  recently  been  employed  for 
short  anesthesias  only,  chiefly  for  tooth  extraction.  In 
1899  Frederick  W.  Hewitt^*  published  his  deductions 
from  observation  of  231  cases  of  nitrous  oxid  narcosis. 
Pure  nitrous  oxid  was  given  in  22  cases;  nitrous  oxid 
mixed  with  difl^erent  percentages  of  air,  107  cases; 
nitrous  oxid  mixed  with  different  percentages  of 
oxygen,  102  cases.  He  concludes  that  when  pure 
nitrous  oxid  is  given  the  most  conspicuous  of 
the  anesthetic  phenomena  are  embarrassed  and 
deeply  stertorous  breathing,  cyanosis,  and  anox- 
emic  convulsion.  Other  less  obvious  asphyxial  phe- 
nomena are  dilation  of  the  pupils,  swelling  of  the 
tongue  and  adjacent  structures,  and  rapid  cardiac  action. 
All  these  may  be  eliminated  or  greatly  modified  without 
interfering  with  the  anesthetic  effects  of  the  gas  by 
administering  it  with  certain  proportions  of  oxygen, 
either  pure  or  atmospheric.  If  the  administration  be 
pushed  far  enough,  breathing  is  arrested  by  obstructive 
stertor,  by  anoxemic  convulsion  attacking  the  respira- 

14.  British   Med.  Jour.,   Feb.   18,   1899. 
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tory  muscles,  or  by  both  combined.  Paralytic  cessation 
of  breathing  is  very  fare,  and  when  it  occurs  is  de- 
pendent quite  as  much  on  cerebral  anemia  from 
defective  circulation  as  on  the  presence  of  unoxy- 
genated  blood  in  the  vessels  supplying  the  respiratory 
center.  The  deep  and  obstructive  stertor  of  pure  ni- 
trous oxid  narcosis  is  not  met  with  when  employing 
mixtures  containing  moderate  percentages  of  air  or 
oxygen,  and  when  the  percentage  of  oxygen  is  con- 
siderable— 30  per  cent,  air  or  13  per  cent,  oxygen — 
respiration  becomes  noiseless  and  free  from  obstruction. 
The  most  marked  cyanosis  appears  when  as  little  as 
3  to  6  per  cent,  of  air  or  under  3  per  cent,  of  oxygen 
are  admixed.  With  pure  nitrous  oxid,  cyanosis  may 
not  become  pronounced,  for  the  administration  may 
be  cut  short  by  deep  stertor.  With  30  per  cent,  of  air 
cyanosis  is  very  slight,  and  with  11  per  cent,  of  oxygen 
it  disappears.  Anoxemic  convulsion,  like  cyanosis,  is 
liable  to  be  greater  with  small  percentages  of  air  or 
oxygen  than  with  pure  nitrous  oxid,  but  with  30  per 
cent,  of  air  or  6  per  cent,  of  oxygen  it  ceases  to  occur. 
Reflex  and  excitement  movements  are  most  apt  to  arise 
with  or  without  admixture  of  small  percentages  of 
air  (3  to  7  per  cent.),  or  with  considerable  percentages 
of  air  (20  to  30  per  cent.),  or  of  oxygen  (10  to  20  per 
cent.).  They  are  least  apt  to  occur  with  mixtures  con- 
taining moderate  quantities  of  air  (12  to  16  per  cent.) 
or  of  oxygen  (3  to  7  per  cent.).  The  duration  of 
available  anesthesia  after  inhalation  was  found  to  be 
longest  after  administration  of  mixtures  containing 
from  3  to  11  per  cent,  of  oxygen,  the  maximum  having 
been  obtained  with  a  7  per  cent,  mixture.  With  nitrous 
oxid  and  air  mixtures  the  anesthesia  was  distinctly 
longer  than  with  pure  nitrous  oxid,  but  the  results 
were  very  uncertain.  The  shortest  available  anesthesias 
were  with  pure  nitrous  oxid  and  with  nitrous  oxid 
containing  30  per  cent,  of  air.  The  investigation  shows 
that  the  best  results  were  obtained  with  mixtures  of 
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nitrous  oxid  and  oxygen;  the  next  best  with  nitrous 
oxid  and  air;  and  the  worst  with  pure  nitrous  oxid. 

Hewitt  says:  "There  is  no  one  mixture  of  nitrous 
oxid  with  air  or  oxygen  which  will  successfully  anesthe* 
tize  every  patient. 

"In  order  to  obtain  the  best  form  of  anesthesia,  oxygen 
should  be  administered  with  nitrous  oxid  by  means  of  a 
regulating  apparatus,  the  percentage  of  the  former  gas 
being  progressively  increased  from  2  or  3  per  cent,  at 
the  commencement  of  the  administration  to  7,  8,  9 
or  10  per  cent.,  according  to  the  circumstances  of  the 
case.  The  longer  the  administration  lasts  the  greater 
may  be  the  percentage  of  oxygen  admitted. 

"The  next  best  results  to  those  obtainable  by  means 
of  a  regulating  apparatus  for  nitrous  oxid  and  oxygen 
are  to  be  secured  by  administering  certain  constant 
mixtures  of  these  two  gases.  Mixtures  containing  5, 
6  or  7  per  cent,  of  oxygen  are  best  for  adult  males; 
and  mixtures  containing  7,  8  or  9  per  cent,  are  best 
for  females  and  children.  The  next  best  results  to 
those  last  mentioned  are  to  be  obtained  by  means  of 
mixtures  of  nitrous  oxid  and  air,  from  14  to  18  per  cent, 
of  the  latter  being  advisable  in  anesthetizing  men,  and 
from  18  to  22  per  cent,  in  anesthetizing  women  and 
children.*' 

Herbert  J.  Preston,  senior  assistant  anesthetist,  St. 
Bartholomew's  Hospital,  London,  after  administering 
pure  nitrous  oxid — allowing  occasional  breaths  of  pure 
air — ^in  nearly  200  cases,  the  anesthesias  lasting  from 
10  to  50  minutes,  and  nitrous  oxid  and  oxygen  mixed 
in  150  cases,  the  anesthesias  lasting  from  15  to  65 
minutes,  concludes  that  the  mixture  is  better  for  an- 
esthesia than  the  pure  nitrous  oxid.  He  observed  no 
bad  effects  and  very  little  nausea  (sometimes  one 
emesis). 

S.  Ormond  Goldan^'  reports  an  eflBcient  nitrous  oxid 
anesthesia  lasting  160  minutes. 

15.  Medical  Record,  March  3,  1900. 
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Nitrous  oxid  is  by  far  the  safest  general  anesthetic  we 
have.  According  to  H.  C.  Wood^'  there  were  but  4 
recorded  deaths  up  to  1900  which  could  be  certainly 
attributed  to  the  drug.  Hewitt,^^  however,  records  17 
deaths  positively  due  to  nitrous  oxid,  and  6  others  prob- 
ably due  to  it.  Obviously,  it  is  not  entirely  without 
danger.  It  is  probably  within  the  bounds  of  fact  to 
estimate  the  death  rate  as  low  as  from  1  to  3  in  1,000,000 
narcoses. 

The  chief  danger  in  administering  nitrous  acid  is 
from  asphyxia,  either  directly  or  indirectly.  The  in- 
direct asphyxial  effects  may  be  manifested  by  secondary 
dilation  and  paralysis  of  the  heart  or  to  apoplexy  due 
to  sudden  increase  in  arterial  pressure.  To  avoid  the 
last  named  diflBculty,  it  has  been  suggested  that  in  old 
or  arteriosclerotic  persons  a  hypodermic  injection  of 
nitroglycerin  be  given  before  the  anesthesia.  It  is  not 
necessary  to  give  the  nitroglycerin  hypodermically,  for 
the  reason  that  if  dissolved  in  the  mouth  this  substance 
is  absorbed  so  quickly  that  its  full  effects  on  the  cardio- 
vascular system  are  manifested  in  from  2  to  5  minutes. 
Nitrous  oxid  is  contraindicated  in  the  presence  of  val- 
vular degeneration. 

The  use  of  nitrous  oxid  and  oxygen  is  satisfactory 
only  when  it  is  given  by  one  skilled  in  its  administra- 
tion. Dudley  W.  Buxton,  in  his  work  on  anesthetics, 
says:  "Success  in  the  use  of  this  method  can  be  ob- 
tained only  by  the  most  careful  attention  to  details. 
.  .  .  Experience  alone  can  enable  the  administrator 
to  regulate  the  amount  of  oxygen  required  for  any  given 
case.  .  .  .  Oxygen  is  an  adjunct,  and  not  an  ad- 
juvant anesthetic  like  ether.^* 

ETHYL  BROMID. 

Hydrobromic  ether  (CaHgBr)  is  a  colorless,  very 
volatile  liquid,  of  neutral  reaction,  and  having  the  sp. 
gr.   1,450  at  15   C.    (59   F.) ;  is  sparingly  soluble  in 

16.  H.   C.  Wood,  Text-Book  on  Therapeutics,   1900. 

17.  F.   W.  Hewitt.  Anesthetics  and  Their  Administration,  1901. 
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water,  freely  so  in  alcohol  and  in  ether.  Evaporated 
on  a  plate,  no  foreign  odor  should  remain.  It  has  a 
strong  smell  and  hot  taste;  is  non-inflammable  and 
non-explosive.  It  was  discovered  early  in  the  nine- 
teenth century  by  S^nillas  of  France.  For  use  as  an 
anesthetic  the  chemically  pure  drug  must  be  employed 
— and  it  should  be  remembered  that  the  C.P.  article 
easily  undergoes  changes,  on  exposure  to  air  and  light, 
which  render  it  especially  dangerous. 

Ethylene  bromid  is  similar  to  but  much  more  danger- 
ous than  ethyl  bromid. 

Ethyl  .bromid  is  almost  non-irritant  to  the  respira- 
tory mucous  membrane — ^by  some  it  is  believed  to  be 
sedative  to  this  membrane.  H.  C.  Wood  found  that  its 
action  on  the  heart  was  about  the  same  as  that  of 
chloroform,  and  death  occurs  usually  from  cardiac  pa- 
ralysis. During  its  administration  the  skin  and  lips 
should  not  change  color,  nor  the  pupils  become  di- 
lated. 

The  after-eflfects  are  generally  limited  to  slight  ver- 
tigo, nausea  or  headache.  There  is  a  garlicky  odor  to 
the  breath  for  from  one  to  three  days  after  adminis- 
tration. 

It  is  not  at  all  safe  to  give  ethyl  bromid  for  more 
than  2  or  3  minutes,  as  longer  administration  is  very 
liable  to  cause  circulatory  and  respiratory  failure.  It 
is  administered  in  4  to  12  gram  doses  without  admix- 
ture of  air. 

ETHYL  CHLOBID. 

Hydrochloric  ether,  kelene,  ethyl  monochlorid  (C^ 
H5CI),  is  a  thin,  colorless,  inflammable  and  very  vola- 
tile liquid,  of  an  agreeable,  sweetish  taste  and  pleasant 
odor.  Its  sp.  gr.  at  0  C.  is  0.9214,  and  its  boiling  point 
15  C.  It  dissolves  in  water  to  the  extent  of  1  part 
in  50  by  weight,  and  readily  dissolves  fixed  and  volatile 
oils.  It  is  highly  inflammable  and  its  combustion  pro- 
duces strong  chlorin  fumes. 

Ethyl  chlorid  was  discovered  by  Rouelle,  but  Basse 


Digitized  by 


Google 


376 

was  the  first  to  obtain  it  in  sufficient  quantity  for 
complete  examination.  H.  C.  Wood  and  David  Cema 
have  found  that  in  the  blood  it  acts  much  like  chloro- 
form. According  to  Martin  W.  Ware,**  the  breathing 
during  ethyl  chlorid  narcosis  is  somewhat  stertorous,  the 
pulse  accelerated  with  no  appreciable  fall  of  pressure. 
There  is  flushing  of  the  face,  followed  by  free  perspira- 
tion, slight  jactitation,  followed  by  a  spastic  state  of 
the  muscles  which  subsides  as  the  narcosis  deepens.  The 
chest  muscles  are  not  thus  affected.  Narcosis  is  reached 
when  the  pupils  begin  to  contract,  the  muscular  con- 
tractions to  abate  and  breathing  becomes  slightly  ster- 
torous. There  is  some  variation  in  these  phenomena 
in  the  case  of  alcoholics,  neurotics  and  children.  Ordi- 
narily, it  is  administered  by  spraying  on  gauze  in  a 
funnel  which  has  an  air  valve  and  fits  the  face.  For 
short  anesthesias  all  air  is  excluded.  James  P.  Tuttle 
of  New  York  believes  it  is  best  given  on  the  ordinary 
chloroform  inhaler. 

Lotheisen**  reported  a  death  from  ethyl  chlorid  in 
the  case  of  a  man  aged  41  on  whom  the  surgeon  was 
performing  skin-grafting.  After  3  minutes  of  narcosis 
the  patient  became  cyanosed  and  the  muscles  of  the  ex- 
tremities and  jaws  became  spasmodically  tense.  Breath- 
ing became  irregular  and  suddenly  ceased.  Artificial 
respiration  availed  nothing.  Autopsy  showed  fatty  de- 
generation of  the  heart  and  sclerosis  of  the  coronary 
arteries. 

Weisner*^  believes  ethyl  chlorid  is  particularly  useful 
in  fatty  degeneration  of  the  heart  and  allied  affections 
and  in  respiratory  disorders;  also  if  operation  is  neces- 
sary after  hemorrhage  or  in  shock.  He  says  that  there 
is  no  excitement  except  in  alcoholics;  that  respiration 
and  circulation  are  not  disturbed  and  the  tongue  does 
not  fall  back;  that  return  of  consciousness  is  prompt 

18.  Medical  Record,   vol.   llx.   No.   14. 

19.  Munch.  Med.  Woch.,  No.  18.  1900. 

20.  Wlen.  Med.  Woch.,  July  8,  1809. 
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and  vomiting  rare.  In  complete  narcosis  the  patient 
may  be  able  to  answer  questions,  but  will  not  remember. 
The  eye  reflexes  are  not  always  abolished;  there  is  not 
complete  muscular  relaxation;  and  the  patient  may  re- 
gain consciousness  during  the  operation.  It  has,  how- 
ever, been  employed  in  operations  requiring  about  an 
hour. 

My  experience  with  ethyl  chlorid  as  a  general  anes- 
thetic is  nil,  but  from  the  data  at  hand  I  am  inclined 
to  class  it  with  the  more  dangerous  anesthetics,  and 
would  expect  it  to  be  especially  dangerous  in  cardiac  and 
respiratory  troubles.  Benjamin  W.  Eichardson  has  as- 
serted that  an  anesthetic  is  dangerous  in  proportion  to 
the  chlorin  it  contains,  and  it  may  be  that  his  belief 
was  founded  on  sound  principles.  Almost  every  reporter 
on  ethyl  chlorid  anesthesia  mentions  a  death  in  the 
literature.  Although  several  deaths  have  probably  oc- 
curred, it  is  likely  that  repetitions  have  occurred  in 
the  reports.  Lotheisen  (1900)  reports  1  death  in  2,500 
cases,  while  Ware  (1902)  says  that  but  one  death  has 
been  reported  in  over  13,000  cases.  He  places  its  safety 
between  that  of  ether  and  that  of  nitrous  oxid.*^ 

PENTAL. 

Trimethylethylene,  B-isoamylene  (CH3)2C,  is  a  col- 
orless, very  volatile  and  inflammable  liquid,  of  a  strong 
odor.  It  boils  at  38  C.  (100.4  F.),  is  insoluble  in 
water,  mixes  in  all  proportions  with  alcohol,  chloroform 
and  ether,  and  does  not  decompose  on  exposure  to  air 
and  light. 

It  is  said  to  be  unirritant  to  the  respiratory  mucous 
membrane.  H.  C.  Wood  and  David  Cema  show  that 
it  is  a  cardiac  depressant.  Albuminuria,  and  sometimes 
hematuria  and  hemoglobinuria,  occur  3  or  4  days  after 
its  administration  (N.  Kleindicust) .  Gurlt^s  statistics 
give  6  deaths  in  600  anesthesias. 

Administered  by  inhalation,  8  to  12  grams  are  usually 
sufficient  to  produce  anesthesia.    Loss  of  sensibility  oc- 

21.  American   Medicine,  yol.  Ill,   p.   1043. 
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curs  within  50  to  90  seconds  without  entire  abolition 
of  consciousness,  but  the  effect  may  be  pushed  to  pro- 
found anesthesia.  The  pupils  sometimes  dilate  widely. 
Eetum  to  consciousness  is  gradual.  Pental  has  been 
used  little  or  not  at  all  in  the  United  States,  but  in 
Europe  it  was  tried  quite  extensively  some  years  ago.  It 
has  been  almost  discarded  as  a  practical  anesthetic. 

EFFECTS  OF  ANESTHETICS  DURING  NARCOSIS. 

As  to  ether  there  is  little  difference  of  opinion,  nearly 
all  agreeing  that  in  almost  all  cases  its  dangerous  ef- 
fects are  manifested  primarily  by  disturbances  of  the 
respiratory  system. 

In  the  case  of  chloroform  the  diversity  of  opinion  is 
great.  N.  Senn  agrees  with  the  second  Hyderabad  Com- 
mission (superintended  by  Lauder  Brunton),  that  chlo- 
roform kills  by  its  effect  on  the  respiratory  systenL 
My  belief  has  always  been  that  the  bad  effects  of  chloro- 
form were,  as  a  rule,  exerted  primarily  on  the  circula- 
tory system,  and  increasing  experience  and  observation 
go  to  confirm  that  belief.  The  circulatory  and  respira- 
tory systems  are  very  greatly  interdependent,  conse- 
quently that  which  affects  one  will  also  affect  the  other. 
This  fact  partly  accounts  for  many  erroneous  interpre- 
tations of  anesthetic  narcosis  phenomena.  The  majority 
of  reports  of  deaths  from  anesthetics  show  evidences  of 
inaccurate  observations.  Many  times  this  is  excusable, 
because  when  accidents  occur  the  prime  consideration 
is  for  the  life  of  the  patient  and  no  time  can  be  spared 
for  technical  observations.  However,  the  majority  of 
accidents  might  be  avoided  by  closer  attention  to  details 
and  early  recognition  of  conditions  present. 

Chloroform  Syncope, — Leonard  HilP^  shows  that  there 
are  two  forms  of  chloroform  syncope — ^primary  and  sec- 
ondary— ^both  forms  being  due  to  circulatory  depression. 
Practically  all  observers  agree  that  chloroform  causes 
lowering  of  blood-pressure  at  all  stages  of  the  anesthesia, 

22.  Brit.  Med.  Jonr.,  April  17,  1897. 
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excepting  momentarily  at  the  beginning.  The  tracings 
of  the  Hyderabad  Commission  show  that  blood-pressure 
falls  greatly  before  respiration  ceases,  but  the  Commis- 
sion claims  this  has  nothing  to  do  with  the  heart,  and 
that  failure  of  respiration  is  the  primary  cause  of  death. 
If  this  be  true,  artificial  respiration  should  be  successful 
always,  for  it  is  well  known  that  if  the  respiratory  center 
be  excised  an  animal  can  be  kept  alive  for  hours  by 
means  of  artificial  respiration.  Lessening  of  blood-pres- 
sure is  attributable  partly  to  vasomotor  paralysis  and 
partly  to  cardiac  failure.  In  rapid  administration  of  an 
anesthetic  the  circulatory  organs  are  in  danger,  and  in 
slow  administration  the  respiratory.  Ether  produces  a 
slow  fall  of  the  blood-pressure,  and  chloroform  a  rapid. 
Hill  says:  1.  Chloroform  causes  primary  failure  of 
circulation  and  secondary  failure  of  respiration.  The 
respiratory  center  fails  to  act,  partly  because  of  anemia 
produced  by  the  great  fall  in  arterial  tension.  This 
statement  is  proved  by  the  fact  that  activity  of  the 
respiratory  center  can  be  restored  by  raising  the  arterial 
tension.  The  depth  of  anesthesia  and  the  paralysis  of 
the  respiratory  center  depend  upon  the  primary  fall 
of  arterial  tension. 

2.  Chloroform  more  than  any  other  agent  known  rap- 
idly abolishes  the  mechanisms  of  the  vascular  system 
which  compensate  for  the  hydrostatic  efEects  of  gravity. 

3.  Chloroform  abolishes  these  mechanisms  by  paralyz- 
ing the  splanchnic  vasomotor  tone,  and  by  diminishing 
the  power  of  the  respiratory  pump.  When  these  mech- 
anisms are  entirely  destroyed  circulation  is  impossible 
if  the  patient  is  in  the  feet-down  position. 

4.  Chloroform  produces  paralytic  dilation  of  the 
heart,  acting  like  amyl  nitrite  on  the  musculature  of 
the  entire  vascular  system. 

5.  There  are  two  forms  of  chloroform  syncope — ^that 
occurring  during  primary  anesthesia,  and  that  occurring 
during  prolonged  anesthesia.  In  the  syncope  which  oc- 
curs during  primary  anesthesia  the  patient  struggles. 
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holds  his  breathy  raises  the  pressure  within  the  chest, 
congests  the  venous  system  greatly,  lowers  arterial  ten- 
sion, and  finally  makes  several  deep  inspirations,  thus 
charging  the  lungs  with  chloroform  vapor.  In  the  first 
stage  the  left  heart  becomes  impoverished,  and  in  the 
second  stage  it  suddenly  fills  with  blood.  This  blood 
is  drawn  from  the  lungs  and  is  saturated  with  chloro- 
form. Respiration  and  pulse  cease  simultaneously,  or 
the  pulse  ceases  before  respiration.  The  syncope  which 
occurs  during  prolonged  anesthesia  arises  from  gradually 
giving  chloroform  beyond  the  safe  limit.  The  arterial 
pressure  diminishes  more  and  more  and  the  respiration 
ceases  secondarily,  because  of  anemia  of  the  respiratory 
center.  The  heart  is  not  paralyzed  by  chloroform  in 
these  cases,  because  it  is  taken  in  gradually  by  the  shal- 
low respiration  and  is  distributed  slowly  by  the  feeble 
circulation. 

6.  A  patient  can  be  resuscitated  by  artificial  respira- 
tion and  the  horizontal  posture. 

7.  Artificial  respiration  carried  out  with  the  patient 
in  a  horizontal  position  is  the  treatment  indicated  pri- 
marily in  the  first  form  of  syncope.  The  heart  may  be 
rhythmically  compressed  by  squeezing  the  chest.  If  these 
measures  do  not  quickly  cause  the  pulse  to  appear,  the 
patient  should  be  placed  in  a  vertical  position  with  the 
feet  down.  The  dilated  right  heart  is  thus  completely 
emptied,  artificial  respiration  is  continued  during  this 
change  of  posture,  and  the  patient  is  brought  again 
into  the  horizontal  position.  By  rh3rthmic  compression 
of  the  chest  circulation  is  maintained  through  the  coron- 
ary arteries.  If  this  maneuver  fails  in  the  first  trial 
it  is  repeated. 

8.  Placing  the  patient  in  the  feet-up  position  or  com- 
pressing the  abdomen  will  simply  increase  paralytic  dila- 
tion of  the  heart.  In  other  words,  in  syncope  occurring 
during  primary  anesthesia  both  of  these  methods  of 
treatment  do  harm  rather  than  good. 

9.  Shock  or  fear  act  like  chloroform  in  tending  to 
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abolish  the  compensatory  mechanisms  for  the  hydrostatic 
effects  of  gravity,  and  giving  the  patient  chloroform  may 
be  the  last  straw  which  completely  paralyzes  the  cir- 
culation. 

10.  Pneumogastric  inhibition  of  the  heart  is  of  no  im- 
portance as  an  agent  in  the  causation  of  chloroform 
syncope. 

11.  Ether  is  a  vastly  safer  agent  for  anesthesia  than 
chloroform  (according  to  Ringer  fifty  times  less  dan- 
gerous). 

I  believe  that  those  who  hold  that  chloroform  af- 
fects primarily  and  chiefly  the  respiratory  system  either 
overlook  the  rationale  described  above,  or  do  not  fully 
comprehend  it.  If  there  are  exceptions  to  the  rule  they 
are  not  numerous.  The  Anesthetic  Committee  of  the 
British  Medical  Association  say,  in  their  recently  issued 
report:  *^hen  danger  occurs  under  chloroform,  what- 
ever its  exact  nature  may  be,  there  is  abundant  evidence 
that  in  a  large  proportion  of  cases  tho  symptoms  that 
are  observed  are  those  of  primary  circulatory  failure.^ 

E.  H.  Embley^*  of  Australia  has  conducted  a  series 
of  120  experiments  on  dogs  to  ascertain  the  part  played 
by  vagus  inhibition  in  chloroform  poisoning.  In  54 
cases  vagus  inhibition  embarrassed  the  circulation  to 
a  more  or  less  dangerous  extent,  and  in  33  experiments 
was  the  immediate  cause  of  death.  Two  per  cent,  or 
upwards  of  chloroform  vapor  in  the  air  inhaled  is  liable 
to  bring  on  dangerous  vagus  inhibition.  Embley  finds 
that  failure  of  respiration  during  chloroform  adminis- 
tration is  mainly  due  to  fall  in  blood-pressure,  and  that 
restoration  of  failed  respiration  is  dependent  on  res- 
toration of  blood-pressure. 

Careful  analysis  of  my  clinical  experience  and  of  all 
the  data  at  my  disposal  confirms  me  in  the  opinion  that 
Hill's  deductions  are  correct,  excepting  as  to  vagus  in- 
hibition.   It  would  seem  that  Embley's  conclusions  on 

23.  E.  H.  Embley,  "The  Causation  of  Deatb  During  the  Admin- 
istration of  Chloroform/'  Brit.  Med.  Jour.,  April  5,  12  and  19,  1002. 
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that  point  are  well  founded  and  practically  beyond  argu- 
ment. 

The  practical  lesson  taught  by  HilFs  and  Embley^s 
investigations  is,  to  administer  only  weak  vapor  of  chloro- 
form at  any  stage  of  anesthesia,  but  especially  in  the 
early  stage  before  the  initial  increased  excitability  of 
the  vagus  mechanism  has  given  place  to  diminished 
excitability. 

MIXTURES  AND  SEQUENCES  OP  ANESTHETICS. 

Both  of  these  have  their  advocates,  and  with  good 
reason  in  selected  cases,  especially  as  regards  the  se- 
quences. These  seem  to  be  gaining  prestige,  especially 
the  preliminary  administration  ofone  of  the  quick-acting 
and  less  disagreeable  anesthetics — ^nitrous  oxid — and 
continuing  the  narcosis  with  ether.  A  large  number 
of  combinations  of  ether  and  chloroform ;  ether,  chloro- 
form and  alcohol;  ether  and  alcohol;  chloroform  and 
alcohol,  etc.,  have  been  used  and  warmly  advocated.  Mor- 
phin  given  before  or  during  anesthetic  inhalation  pro- 
duces mixed  anesthesia;  as  do  chloral,  chloretone,  co- 
cain  and  other  drugs.  The  weight  of  opinion  is  against 
the  use  of  mixed  anesthetics  for  routine  work. 

Ether  and  Chloroform  Mixtures. — The  "A.C.E.  mix- 
ture" (1  part  alcohol,  2  of  chloroform,  and  3  of  ether, 
by  measure),  the  "Billroth  mixture"  (alcohol  1  part, 
ether  1,  and  chloroform  3)  and  the  '^Vienna  mixture" 
(chloroform  1  to  ether  6)  have  been  employed  more  ex- 
tensively than  any  of  the  others.  Lawson  Tait's  mixture 
(chloroform  1  to  ether  2)  is  in  high  favor  with  some 
of  the  Scotch  surgeons.  Of  14,181  anesthesias  with 
this  mixture  there  were  3  deaths,  and  only  one  of  them 
could  properly  be  laid  to  the  anesthetic.'*  It  is  admitted 
that  at  times  during  this  series  of  anesthesias  there  was 
great  anxiety  for  patients,  when  artificial  respiration 
and  other  means  of  resuscitation  had  to  be  resorted  to 
and  another  anesthetic  substituted.    William  E.  Burton 

24.  W.  J.  McCardie,  Birmingham,  Lancet  London.  1898,  yoI.  It, 
p.  1621. 
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of  Dublin  advocates  a  mixture  of  1  part  of  ether  to  17 
of  chloroform.  Sir  Spencer  Wells  tried  a  mixture  of 
chloroform  and  alcohol.  All  such  mixtures  are  used 
with  the  view  of  reducing  the  danger  from  chloroform. 

Ether-Oxygen  Mixture. — A  mixture  of  ether  and  oxy- 
gen is  used  by  a  number  of  surgeons.  Dr.  T.  S.  K. 
Morton**  began  using  this  mixture  in  1895.  He  credits 
H.  B.  Northup  of  Philadelphia  with  first  suggesting 
the  simultaneous  use  of  oxygen  with  an  anesthetic.  Pri- 
mary anesthesia  is  obtained  with  ether  before  the  oxygen 
is  turned  on.  This  does  away  with  the  objection  made 
by  Keen,  DaCosta,  McCosh  and  others  that  anesthesia 
is  delayed  when  oxygen-ether  is  used.  After  anesthesia 
has  been  induced  by  the  usual  methods,  it  can  generally 
be  maintained  with  the  oxygen-ether  mixture.  The  color 
of  the  patients  face  is  usually  of  a  healthy  pink  hue 
throughout  the  anesthesia,  the  heart  beats  full  and  strong 
with  no  undue  acceleration.  The  respiration  is  generally 
full,  deep,  and  not  much  increased  in  frequency.  Much 
less  mucus  is  secreted,  and,  therefore,  choking  is  in- 
frequent. The  mixture  is  more  explosive  than  ether, 
hence  especial  caution  is  necessary  with  lights  and  the 
cautery.  This  method  is,  of  course,  unsuited  to  any 
but  hospital  practice. 

Schleich's  Mixtures, — Dr.  Carl  Ludwig  Schleich  of 

Berlin**  recommends  for  general  anesthesia  a  mixture 

consisting  of : 

B.    Ethyl  chlorid y,  part  to  2  parts. 

Chloroform   4  parts. 

Anesthetic  ether 12  parts. 

He  records  that  he  has  used  this  mixture  in  about 
5,000  cases  without  any  bad  results.'^  Some  years  ago 
Schleich  gave  it  as  his  belief  that  mixtures  of  anesthetics 
of  different  boiling  points  are  safer  than  the  different 
anesthetics  alone,  on  the  assumption  that  the  absorption 
of  an  anesthetic  as  to  quantity  depends  on  its  boiling 

25.  Annals  of  Surgery,  yol.  xxrlll,  p.  272. 

26.  Berliner  Kllnlsche  Wochenschrlft  toI.  xxztIU,  p.  269. 

27.  B.  H.  Sqalbb's  Bphemerls  of  Materia  Med.,  January,  1001. 


Digitized  by 


Google 


384 

point.  The  more  volatile  an  anesthetic  the  slower  will 
be  its  rate  of  absorption.  Ether,  which  boils  at  about 
36  C.  (97  F.)  will  be  absorbed  less  rapidly  than  chloro- 
fonn,  the  boiling  point  of  which  is  about  61  C.  (142  F.). 
He  believed  that  if  an  anesthetic  could  be  produced  with 
a  boiling  point  the  same  as  the  normal  temperature  of 
the  blood,  the  exact  amount  absorbed  with  each  inspira- 
tion would  be  eliminated  with  each  expiration.  He 
thinks  that  by  producing  mixtures  with  maximum  evap- 
oration points  at  different  degrees  above  the  blood  tem- 
perature, we  can  regulate  at  will  the  excess  which  the 
expiration  would  not  remove,  and  thus  the  amount  of 
anesthetic  retained  in  the  blood.  In  order  to  accomplish 
this  he  added  petroleum  ether  or  benzine  (boiling  point 
60  to  65  C.)  to  ether  and  chloroform  in  different  pro- 
portions. His  mixtures  for  inhalation  consisted  of  three 
solutions : 

No.  1,  BoiLiNo  Point  38  C.  (fob  Bbhv  Anesthesia). 

I^.     Ether   gvi     186 

Petroleum  ether  Sss      15  5 

Chloroform  liss      46  6 

No.  2,  Boiling  Point  40  C.  (roB  Medium  Anesthesia)  . 

I^.     Ether  5v     166 

Chloroform  Zia»      46  6 

Petroleum  ether  Sss      16  6 

No.  3,  Boiling  Point  42  C.  (fob  Pbolonoed  Anesthesia.) 

I^.     Ether 52  2/3      83 

Petroleum  ether  f^ss      16  5 

Chloroform 5i      31 

Schleich  claimed  for  these  solutions  that  the  anesthet- 
ist might  be  guided,  as  to  the  effects  of  the  anesthetic, 
by  the  respiration  alone;  that  there  was  no  excitement, 
no  tendency  to  irritate  the  bronchial  tubes;  the  pulse 
had  good  tension  and  was  never  increased,  but  might 
be  decreased,  in  frequency;  that  consciousness  was  re- 
gained more  quickly  than  from  ether  or  chloroform 
narcosis;  and  if  the  solution  with  a  boiling  point  at 
about  blood  temperature  were  used,  only  a  few  respira- 
tions were  taken  before  the  patient  became  conscious. 

These  solutions  were  received  with  considerable  en- 
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thusiasm  by  a  number  of  American  surgeons^  among 
them  Henry  J.  Garrigues,  H.  Rodman,  and  Walter  La- 
throp,  the  latter  using  them  in  700  cases.  Schleich's 
claims  were  not  sustained  in  any  very  important  respect, 
and  so  far  as  I  know  the  solutions  are  not  used  here. 
My  own  experience  with  them  was  limited  to  15  consecu- 
tive anesthesias,  in  1898,  when  I  encountered  a  case 
which  convinced  me  that  the  solutions  were  at  least 
as  dangerous  as  chloroform.  I  believe  the  ethyl  chlorid 
mixture  will  not  stand  the  test  of  time  better  than  his 
old  mixtures. 

Schleich^s  reasoning,  that  if  an  anesthetic  could  be 
produced  with  a  boiling  point  the  same  as  the  normal 
temperature  of  the  blood,  the  exact  amount  absorbed 
with  each  inspiration  would  be  eliminated  with  each 
expiration,  is  fallacious,  because  a  certain  amount  of  the 
anesthetic  would  be  retained  in  the  blood  and  eliminated 
in  part  through  the  kidneys;  and,  moreover,  the  tem- 
perature of  the  body  tends  always  to  become  reduced 
during  anesthesia.  In  other  words,  the  temperature  of 
the  body  is  not  a  constant  quantity  during  anesthesia. 

I  do  not  believe  that  any  form  of  chloroform  mixture 
can  be  made  as  safe  for  routine  use  as  ether. 

Willy  Meyer*®  reports  his  experience  with  ^'anesthol,'* 
a  new  anesthetic  which  he  and  H.  P.  Weidig,  Ph.D.,  of 
Newark,  N.  J.,  have  evolved  out  of  the  Schleich  mix- 
tures. Dr.  Weidig  found  that  if  chloroform  and  ether 
are  mixed  together  in  the  right  proportions,  based  on 
their  molecular  weights,  they  entered  into  chemical  solu- 
tion, producing  a  new  anesthetic.  That  is,  ether  and  chlo- 
roform dissolved  in  each  other  in  molecular  proportion 
will  resist  fractioning  by  distillation.  In  other  words, 
the  solution  has  an  evaporating  point  of  its  own.  Seventy- 
four  grams  of  absolute  ether  (molecular  weight  74)  and 
119.5  grams  of  C.P.  chloroform  (molecular  weight 
119.5)  mixed  together  enter  into  this  so-called  chemical 
combination.     It  contains  neither  free  ether  nor  free 

28.  Tbb  Joubnal  Am.  Med.  A88D.,  Feb.  28,  1903,  yol.  zl,  p.  553. 
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chloroform^  and  has  a  boiling  point  of  52  C.  (125.6  F.). 
They  call  this  product  molecular  solution  (of  ether  and 
chloroform).  Expressed  in  volume,  it  represaits  56.75 
parts  of  ether  and  43.25  of  chloroform  mixed  together. 
By  taking  83  per  cent,  volume  of  this  molecular  solution 
and  mixing  with  it  17  per  cent,  volume  of  ethyl  chlorid, 
the  anesthetic,  ^anesthol/'  with  a  boiling  point  at  40 
C,  is  produced.  This  represents  17  per  cent,  of  ethyl 
chlorid,  35.89  per  cent,  of  chloroform  and  47.10  per  cent 
of  ether.  Meyer  assumes  that  Schleich's  reasoning  as 
above  mentioned  is  correct,  consequently  he  believes  that 
nearly  all  of  the  anesthetic  inhaled  with  each  inspiration 
is  exhaled  with  each  expiration,  with  the  result  that 
almost  none  is  retained  in  the  blood.  After  all  the  main 
question  is,  what  are  the  practical  results  with  a  given 
anesthetic  ? 

Meyer  bases  his  recommendation  of  the  use  of  an- 
esthol  on  his  experience  with  it  in  *^many  hundreds 
of  cases  operated  on  during  the  last  4  years."  In  this 
series  of  cases  there  was  one  death  on  the  table  directly 
attributable  to  the  effects  of  the  anesthetic.  In  this  case 
it  appears  that  respiration  and  circulation  ceased  sud- 
denly, as  in  some  forms  of  chloroform  syncope.  Meyer 
states  that  in  all  of  the  surviving  cases  in  which  danger- 
ous symptoms  occurred,  it  was  the  respiration  and  not 
the  circulation  which  was  especially  affected.  The  an- 
esthesia imder  anesthol  is  said  to  be  tranquil,  the  circula- 
tion excellent  and^  when  carefully  administered,  the  res- 
piration easy — ^much  the  same  as  with  the  original 
Schleich  mixtures. 

In  my  judgment,  the  great  objection  to  the  use  of 
anesthol  is  that  it  contains  chloroform — and  a  large 
proportion  of  it.  Whether  the  ethyl  chlorid  contained 
adds  to  its  toxicity  must  be  decided  by  further  experi- 
ence with  ethyl  chlorid  as  a  general  anesthetic.  The- 
oretically, I  Vould  consider  Schleich's  ethyl-chlorid- 
chloroform-ether  mixture,  above  mentioned,  decidedly 
less  dangerous  than  anesthol,  owing  to  the  vastly  smaller 
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amounts  of  chlorofonn  and  ethyl  chlorid  contained  in 
the  former.  Schleich's  statistics  with  his  latest  mix- 
ture show  far  better  results  than  do  Meyer^s  with  an- 
esthol.  I  do  not  expect  either  of  these  mixtures  to  at- 
tain and  maintain  the  high  regard  of  surgeons  in  gen- 
eral, nor  do  I  believe  that  any  form  of  chloroform  mix- 
ture can  be  made  as  safe  for  administration  in  routine 
work  as  ether. 

The  administration  of  morphin  before  or  during  an 
anesthesia  by  ether  or  chloroform  to  produce  a  mixed 
anesthesia  is  sometimes  a  distinct  advantage.  Morphin 
given  before  chloroform  is  likely  to  prevent  the  danger- 
ous nasolaryngeal  reflex  and  the  '^stage  of  excitement." 
Atropin  given  before  ether  administration  very  mater- 
ially reduces  the  excessive  secretion  of  mucus  produced 
by  the  ether  and  is  a  distinct  advantage.  A  hypodermic 
injection  of  morphin  and  atropin,  then,  before  ether  or 
chloroform  anesthesia  is  good  practice.  Atropin  as  a 
cardiac  stimulant  tends  to  counteract  chloroform  de- 
pression. In  operations  about  the  face,  where  it  is  dif- 
ficult to  maintain  complete  anesthesia  with  ether  or 
chloroform,  a  full  dose  of  morphin  is  a  great  aid,  as  it 
adds  to  the  analgesia  and  at  the  same  time  permits  the 
patient  to  be  sufficiently  awake  to  clear  the  mouth  and 
throat  of  blood.  Chloral,  alone  or  combined  with  mor- 
phin, is  used  by  some  for  the  same  purpose.  Chloral 
is  distinctly  a  cardiac  depressant  and  should  not  be 
used  with  chloroform.  The  same  may  be  said  of  cocain, 
which  was  used  in  this  way  by  Obalinsky.  Chloretone 
is  recommended  as  an  ante-operative  hypnotic  and  anti- 
nauseant.  It  is  questionable  if  it  should  be  employed 
for  this  purpose,  as,  according  to  some  observers,  it  is 
a  cardiac  depressant.  William  Rush  Dunton'®  reports 
9  cases  of  the  continued  use  of  chloretone.  In  all  but  1 
unfavorable  action  on  the  heart  and  kidneys  was  ob- 
served. He  thinks  the  main  disadvantageous  action  is 
as  a  heart  depressant. 

29.  American  Journal  of  Insanity,  July,  1901. 
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SUCCESSIONS  OF  ANESTHETICS. 

By  this  term  is  meant  the  induction  of  anesthesia 
with  one  anesthetic  and  its  continuance  with  another. 

Ether-Chloroform, — This  method  of  anesthesia  is 
often  employed  in  operations  about  the  face  and  its 
cavities,  where  partial  or  ^talking  anesthesia"  is  desir- 
able. Giving  the  ether  first  reduces  the  amount  of 
chloroform  required,  and  the  narcosis  is  more  readily 
maintained  with  chloroform  than  with  ether. 

Chloroform-Ether. — This  method  is  a  favorite  with  a 
large  number  of  surgeons.  Primary  anesthesia  is  in- 
duced with  chloroform,  which  saves  time  and  is  less 
disagreeable  to  the  patient,  and  the  narcosis  continued 
with  ether. 

I  have  at  my  disposal  the  histories  of  4,500  cases  an- 
esthetized by  this  method.  These  anesthesias  were  in 
the  service  of  A.  J.  Ochsner  in  the  Augustana  Hospital, 
Chicago.  The  average  time  required  to  produce  uncon- 
sciousness was  about  7  minutes;  average  time  for  surgi- 
cal anesthesia  about  10  minutes;  average  duration  of 
narcosis,  46  minutes ;  longest  narcosis,  3  hours ;  average 
amount  of  chloroform  used,  about  12.5  cc,  and  of  ether, 
180  cc.  In  the  first  200  cases,  the  paper  and  towel 
cone  was  used  for  ether;  in  all  the  other  cases  the 
Esmarch  chloroform  mask  was  used  for  both  chloroform 
and  ether.  With  the  cone,  the  average  amount  of  ether 
used  was  much  greater  than  with  the  "open''  mask, 
owing  to  a  large  amount  of  ether  not  evaporating  from 
the  cotton  in  the  cone.  The  operations  in  this  series 
included  about  1,800  celiotomies,  including  hernioto- 
mies ;  620  major  and  minor  gynecologic  operations ;  180 
amputations;  and  1,900  miscellaneous  operations  on 
bones  and  soft  tissues.  Artificial  respiration  was  re- 
quired in  about  1  per  cent,  of  the  cases,  failure  of  res- 
piration occurring  in  most  cases  at  about  the  termin- 
nation  of  the  primary  chloroform  anesthesia  or  just 
after  ether  had  been  substituted.  In  the  majority  of 
cases  it  seemed  to  be  due  to  too  rapid  administration. 
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On  analysis  of  the  danger  cases,  in  which  accurate 
observations  were  made  (all  occurring  during  the  pri- 
mary chloroform  inhalation),  I  find  that  the  circulation 
failed  in  80  per  cent,  of  them  before  respiration  be- 
came perceptibly  affected.  In  about  50  per  cent,  of 
the  danger  cases  the  observations  were  not  sufficiently 
accurate  to  base  conclusions  on.  In  these  cases  the 
respiration  was  noticed  to  cease,  while  on  immediate 
examination  the  patient  was  also  found  to  be  pulseless. 
In  one  case  general  muscular  twitchings  occurred  and 
the  respiration  ceased  while  the  heart  remained  undis- 
turbed. One  death  occurred.  The  patient  was  38  years 
of  age  and  in  poor  general  condition.  The  operation 
was  to  have  been  for  carcinoma  of  the  ovary,  3  c.c.  of 
chloroform  and  8  c.c.  of  ether  were  used.  Chloroform 
had  been  given  for  4  minutes  when  ether  was  substituted, 
and  in  a  half  minute  more  respiration  suddenly  ceased. 
Artificial  respiration  was  continued  for  3  hours  and  10 
minutes,  during  which  time  the  heart  continued  to  beat. 
There  was  cyanosis,  but  no  struggling.  In  100  of  the 
cases  the  condition  of  the  urine  before  and  after  an- 
esthesia was  recorded.  In  5  per  cent,  of  these  cases 
an  existing  altftiminuria  was  increased,  and  in  3.5  per 
cent,  albumin  was  found  after  the  narcosis  when  before 
it  was  absent. 

Nitrous  Oxid-Ether. — This  method  has  become  pop- 
ular in  both  the  United  States  and  Europe,  especially 
in  England.  The  advantages  of  the  method  are :  1,  the 
time  required  to  produce  anesthesia  is  reduced  to  from 
2  to  5  minutes;  2,  the  discomfort  to  the  patient  is  re- 
duced to  the  minimum;  3,  the  nausea  and  vomiting  fol- 
lowing etherization  are  reduced.  About  the  only  real 
disadvantage  has  been  that,  on  account  of  the  apparatus 
required,  the  method  was  practically  limited  to  hospital 
practice.  However,  its  mode  of  administration  has  been 
so  simplified  that  the  cumbrous  inhaler  can  be  dispensed 
with.'**    An  ordinary  paper  and  towel  cone  open  at  both 

30.  Albert  H.  Miller:  Annals  of  Surgery.  1899,  vol.  xxx,  p.  709. 
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ends  may  be  used  instead  of  the  closed  inhaler.  This 
reduces  the  danger  of  asphyxiation  and  is  cleanly  and 
inexpensive.  This  method  of  producing  anesthesia  ap- 
proaches the  ideal  when  the  open  method  of  administra- 
tion is  employed  and  the  ether  given  drop  by  drop. 
With  this  method  there  is  less  change  in  the  conditions 
to  which  the  body  is  normally  subject  than  results  from 
any  other  fonn  of  anesthesia. 

Nitrous  Oxid'Eiher-Chloroform, — This  method  of 
anesthesia  is  advised  by  Frederick  W.  Hewitt.*^  He 
bases  his  recommendation  on  these  grounds:  The  gas 
makes  the  anesthetization  easier  and  pleasanter  for  the 
patient ;  the  ether  can  be  administered  during  the  chief 
part  of  the  operation,  and  gives  the  anesthetist  little 
concern,  whereas  chloroform  produces  greater  quiet  and 
muscular  relaxation,  and  during  the  administration 
there  is  also  a  comparative  freedom  from  venous  en- 
gorgement. The  danger  from  chloroform  is  during  the 
second  stage — ^that  of  excitement — which  is  avoided  by 
the  emplo3rment  of  this  method.  The  disagreeable  after- 
effects of  ether  are  also  avoided.  This  method  is  highly 
commended  in  operations  about  the  mouth,  throat  and 
nose. 

Ethyl  Bromid'Ether. — ^This  method  is  being  tried 
somewhat  extensively.  The  chief  advantage  of  the 
method  over  the  nitrous  oxid  method  is  that  no  special 
apparatus  is  required.  Four  fluid  grams  (1  fluid  dram) 
of*  ethyl  bromid  is  poured  into  a  folded  piece  of  gauze 
held  in  the  palm,  over  which  the  fingers  are  partially 
flexed,  forming  a  cone,  and  this  is  applied  closely  over 
the  patient's  nose  and  mouth  so  as  to  exclude  air.  Un- 
consciousness occurs  on  an  average  in  40  to  60  seconds. 
Ether  is  then  substituted,  and  there  is  usually  little  dis- 
turbance when  the  change  is  made.  In  from  2  to  4 
minutes  more  the  anesthesia  will  be  complete.  Less 
ether  is  required  than  in  pure  ether  narcosis,  by  the 
amount  necessary  to  produce  unconsciousness. 

31.  Gould's  American  Year  Book  of  Med.  and  Surg.,  1902,  p.  48. 
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I  have  tried  ethyl  bromid-ether  anesthesia  in  a  few 
cases,  with  results  about  like  the  above  mentioned.  I 
am,  however,  imable  to  convince  myself  that  ethyl 
bromid  is  not  much  more  dangerous  than  nitrous  oxid, 
consequently  do  not  expect  to  employ  the  method  again 
unless  many  thousands  of  administrations  by  others 
shall  have  demonstrated  beyond  reasonable  doubt  that 
it  is  as  safe  as  nitrous  oxid.  There  is  not  suflBcient  ad- 
vantage in  the  ethyl  bromid-chloroform  method  to  war- 
rant its  emplo3rment. 

Chloroform-Oxygen. — This  method  is  probably  safer 
than  the  ordinary  chloroform  method,  but  it  is  dfficult 
to  believe  it  is  as  safe  as  Heinz  Wohlgemuth'*  implies 
when  he  says  that  he  thinks  overdose  with  this  method 
is  impossible.  He  reports  300  narcoses  by  the  method. 
He  uses  an  elaborate  apparatus — in  itself  an  objection- 
able feature. 

CHLOROFORM  AND  AMYL  NITRITE. 

During  the  Civil  War  this  mixture  was  used  very  ex- 
tensively. Four  grams  (1  dram)  of  amyl  nitrite  is  added 
to  1  pound  of  chloroform.  The  object  is  to  reduce  the 
danger  of  chloroform  narcosis.  The  amyl  nitrite  per- 
ceptibly diminishes  the  cardiac  depression  of  chloroform 
and  improves  the  capillary  circulation,  as  shown  by  less 
pallor.  Cyanosis  is  less  frequent  than  when  pure  chloro- 
form is  used.  After  observing  its  use  by  another  sur- 
geon (N.  Senn)  in  a  large  number  of  cases  I  decided  .to 
try  it.  Its  use  in  a  few  cases  convinced  me  that  the 
mixture  is  very  much  less  safe  than  ether,  though  prob- 
ably safer  than  chloroform  alone. 

PARTIAL   OR  TALKING  ANESTHESIA. 

This  method  is  employed  in  bloody  operations  about 
the  nose  and  mouth,  instead  of  complete  narcosis  and 
Hose's  (head  down)  position,  to  prevent  blood  from 
entering  the  trachea.  A  half  hour  before  beginning  the 
administration  the  patient  is  given  2  ounces  of  whisky 

32.  Interstate  Med.  Jour.,  St.  Louis,  October,  1901. 
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or  brandy  in  water,  or  15  minutes  before,  a  full  dose 
of  morphin  hypodermically.  The  patient  is  placed  with 
the  head  and  shoiilders  somewhat  elevated  and  the  an- 
esthesia carried  only  far  enough  to  blunt  or  abolish  the 
pain-sense,  but  the  patient  should  remain  sufficiently 
conscious  to  respond  to  questions  and  co-operate  with  the 
surgeon  in  clearing  the  mouth  and  throat  of  blood.  This 
method  does  away  with  the  necessity  for  preliminary 
tracheotomy  in  certain  operations  above  the  larynx.  A 
great  objection  to  Rose's  method  is  that  with  the  head 
dependent  bleeding  is  greatly  increased.  "Talking'^  an- 
esthesia should  not  be  used  indiscriminately.  In  many 
cases  the  pain-sense  can  not  be  sufficiently  blunted  short 
of  surgical  narcosis,  and  in  some  cases  the  shock  pro- 
duced by  the  pain,  added  to  that  of  the  operation  and 
the  exhaustion  caused  by  struggling,  may  determine  the 
death  of  the  patient.  Also  the  liability  to  apoplexy  is 
increased  by  the  struggling.  Many  of  these  patients 
have  no  recollection  of  pain  during  operation,  while 
others  say  they  suffered  terribly. 

Primary  anesthesia  may  be  advantageously  employed 
for  short  operations — like  the  removal  of  adenoids, 
breaking  up  of  ankyloses,  thoracotomy,  etc.  Ether,  and 
not  choloroform,  should  be  used,  since  in  chloroform 
narcosis  the  time  of  greatest  danger  is  during  the  mo- 
ment when  relaxation  is  occurring,  just  previous  to  the 
beginning  of  surgical  anesthesia. 

Nitrous  oxid  is  the  best  anesthetic  for  short  opera- 
tions, but  it  should  not  (as  is  often  done)  be  admin- 
istered with  the  patient  in  the  upright  position,  espe- 
cially for  operations  about  the  pharynx,  where  blood  or 
tissues  are  liable  to  be  aspirated  into  the  trachea. 

HYPNOTIC  ANESTHESIA. 

This  form  of  anesthesia  has  been  in  use  for  many 
years,  and  several  hundreds  of  painless  capital  opera- 
tions have  been  performed  under  its  influence.  The 
method  is  uncertain,  in  that  the  hypnotic  sleep  can  not 
be  produced  in  all  individuals;  and  even  susceptible  in- 
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dividuals  must,  as  a  mle^  be  subjected  to  a  series  of 
daily  hypnotizations  before  operation.  This  method 
of  producing  anesthesia  is  not  free  from  danger,  since 
death  may  occur  under  hypnosis.  There  are  other  ob- 
vious objections  to  the  use  of  the  method.  I  believe  it 
should  be  employed  only  exceptionally. 

ANESTHETICS  AND  INSANITY. 

Any  drug  capable  of  producing  temporary  mental  dis- 
order may  cause  permanent  aberration.  While  anesthet- 
ics may  cause  insanity,  they  rarely  do  so,  excepting  in 
those  who  have  had  it,  or  are  specially  predisposed,  and 
when  insanity  follows  anesthesia  it  may  be  due,  in  part, 
to  the  operation.  In  a  patient  liable  to  recurrent  insanity 
anesthesia  is  dangerous,  and  it  may  cause  redevelopment 
of  a  waning  mental  trouble.  According  to  Q.  H.  Sav- 
age**  melancholic  and  delusional  insanity  seldom  occur, 
but  stupor  prolonged  for  weeks  does  occur,  and  bladder 
or  rectal  operations  appear  to  enhance  the  risk.  There 
is  little  or  no  danger  in  anesthetizing  a  patient  already 
insane,  and  there  is  little  diflEerence  to  be  expected  from 
the  diflEerent  anesthetics. 

PABALYSIS  FOLLOWING  ANESTHESIA. 

The  terms  **anesthetic  paralysis^'  and  "postanesthetic 
paralysis^^  are  misleading,  as  a  rule,  because  they  lead  to 
the  erroneous  conclusion  that  the  condition  is  produced 
by  special  action  of  the  anesthetic  agent.  Paralysis  fol- 
lowing anesthesia  is  nearly  always  due  to  direct  or  in- 
direct pressure  on  or  stretching  of  nerves  during  anes- 
thesia (including  those  cut  or  otherwise  injured  by  the 
operation),  though  it  is  occasionally  central  in  origin — 
apoplexy,  embolism.  The  irritability  of  peripheral 
nerves  is  often  increased  (in  alcoholics  especially)  so 
that  slight  pressure  produces  numbness  in  the  distribu- 
tion area,  and  if  continued,  paralysis.  These  paralyses 
or  pareses  usually  occur  in  the  upper  extremities,  and 
are  preventable.     The  usual  causes  are:      Tight   con- 

83.  Brit  Med.  Jonr.,  Not.  18,  1899. 
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striction  of  the  extremity,  as  by  an  Esmarch  bandage 
(easily  avoided  by  padding  smoothly  over  the  nerves 
before  applying  the  constrictor,  and  using  reasonable 
judgment  as  to  the  force  applied) ;  continued  elevation 
and  extension  of  the  arm,  causing  the  head  of  the  hu- 
merus to  press  on  the  brachial  plexus;  tight  straps 
around  the  extremities  or  shoulders;  keeping  the  arm 
imder  the  head  or  body,  or  allowing  an  extremity  to 
hang  over  the  edge  of  the  table,  and  in  various  other 
ways.  In  many  cases  recovery  occurs  within  a  few  days, 
but  in  others  the  paralysis  lasts  for  months  or  years, 
even  permanently.  In  these  cases,  medicolegal  ques- 
tions are  liable  to  arise  as  to  the  liability  of  the  surgeon. 

ANESTHESIA   IN   HEAHT   DISEASE. 

As  a  rule,  it  is  only  in  myocardial  affections  that  anes- 
thetics produce  any  markedly  bad  effects.  In  myocar- 
ditis ether  is  badly  borne,  and  chloroform  is  dangerous 
in  the  extreme.  In  vahiilar  disease,  while  there  is  ap- 
preciable disturbance,  it  generally  is  not  great,  and  in 
functional  affections  the  effects  of  anesthetics  are  in- 
significant. 

In  cardiac  disturbances  after  anesthetics  it  is  often 
difficult  to  determine  whether  the  result  is  due  to  the 
anesthetic  or  to  the  operation.  In  some  cardiac  diseases 
ether  has  a  temporarily  beneficial  effect,  although  the 
secondary  effect  may  be  unfavorable,  the  symptoms  oc- 
curring after  a  lapse  of  days,  perhaps.  Ether  is  con- 
traindicated  in  the  presence  of  arteriosclerosis  and  high 
arterial  tension.  Nitroglycerin  would  tend  to  counter- 
act this  danger. 

Local  and  regional  anesthesia  have  been  suggested  as 
being  preferable  to  general  anesthesia  in  heart  disease. 
I  believe  that  the  nervous  tension  and  shock  attendant 
upon  any  serious  operative  procedure  under  local  anes- 
thesia often  more  than  counterbalance  the  advantages 
obtained,  as  compared  with  general  anesthesia,  in  these 
cases.  That  is,  as  a  rule,  general  anesthesia  is  prefer- 
able to  local  or  regional  anesthesia  for  serious  operations 
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in  cases  of  heart  disease.  Few  persons  die  from  heart 
disease  while  under  anesthesia,  and  the  anesthetic  is  not 
always  blamable  for  those  deaths  which  occur.  Such 
patients  are  liable  to  die  at  any  moment,  even  when 
asleep  in  bed.  The  effect  of  an  anesthetic  may,  of  course, 
show  itself  as  a  postanesthetic  edema  or  pneumonia  in 
these  cases.  Xo  condition  of  the  heart  is  an  absolute 
contraindication  to  the  use  of  an  anesthetic,  and  ether  is 
the  anesthetic  of  choice. 

ANESTHESIA  IN  THE  PLETHORIC  AND  OBESE. 

Plethoric  persons  are  poor  subjects  for  most  anesthe- 
tics; consequently,  the  anesthetizer  must  observe  great 
care  in  selecting  and  administering  the  anesthetic.  The 
chief  diflSculty  encoimtered  is  with  the  respiration.  Hew- 
itt observes  that  the  boundary  parts  of  the  upper  air 
passages  may,  in  vascular  subjects,  become  so  engorged 
as  to  lessen  the  capacity  of  these  passages,  and  that  this 
turgescence  is  most  pronounced  under  nitrous  oxid  or 
ether,  but  may  occur  with  other  anesthetics.  It  is  best 
to  keep  florid  persons  deeply  anesthetized,  in  order  to 
avoid  the  occurrence  of  troublesome  reflex  phenomena. 
I  believe  that  a  judiciously  selected  sequence  of  anes- 
thetics in  these  cases  will  aflford  fully  as  happy  results 
as  can  be  obtained  in  any  other  way.  "Obese  subjects 
are,  as  a  rule,  intolerant  of  any  anesthetic  which,  by 
reason  of  the  method  of  administration  employed,  ma- 
terially curtails  the  supply  of  air^'  (Hewitt).  This,  of 
course,  would  indicate  the  use  of  those  agents  which  can 
be  administered  by  the  **open*^  method,  and  to  employ 
only  that  method.  ^ 

TEMPERATUKE    CHANGES    DURING    ANESTHESIA. 

All  anesthetics  tend  to  lower  the  body  temperature, 
and  the  longer  the  narcosis  the  lower  the  temperature 
and  the  longer  in  recovering  to  normal.  Depression  of 
the  nervous  system  and  lowering  of  blood-pressure  cor- 
respond closely  to  loss  of  heat.  Ether  causes 
profuse  sweating,  which,  of  course,  lowers  the  tempera- 
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ture,  the  temperature  also  being  lowered  by  evaporation 
of  the  ether.  Atropin  is  useful  in  these  cases  as  a  vaso- 
motor stimulant.  The  temperature  may  be  lowered  by 
anesthetics  over  3  F.  Loss  of  heat  may  be,  to  a 
great  extent,  prevented  by  properly  covering  the  patient> 
hj  surrounding  him  with  hot  bottles,  and  by  being  care- 
iul  to  have  the  operating  room  at  the  right  temperature 
(75  to  85  F.) 

'  ANESTHETICS  IN  OBSTETRICS. 

The  writer^s  experience  along  this  line  is  that  in  a 
quite  large  proportion  of  cases  chloroform  lengthens  the 
intervals  between  pains,  shortens  the  duration  of  pains 
and  diminishes  their  force,  and  this  occurs  when  only 
small  amounts  of  chloroform  are  given  at  the  beginning 
of  each  uterine  contraction — scarcely  enough  to  produce 
momentary  unconsciousness.  In  some  cases  the  labor 
is  almost  arrested  for  the  time.  That  there  is  danger 
to  the  child  in  prolonged  anesthesia  during  parturition 
there  is  no  doubt ;  therefore,  anesthetics  should  be  given 
in  as  small  quantities  as  possible.  Fortunately,  very 
little  anesthetic  is  required  to  control  the  worst  of  the 
pain  of  labor,  and,  given  a  few  drops  at  a  time  at  the 
beginning  of  each  uterine  contraction,  it  is  an  inestim- 
able boon  in  most  cases.  Ether  is  the  anesthetic  of 
choice  in  labor  for  either  partial  or  complete  anesthe- 
sia, being  less  dangerous  than  chloroform  and  practically 
as  efficient. 

RECTAL  ETHERIZATION. 

This  seems  to  have  been  first  suggested  by  Roux,  in 
1847,  and  it  was  practiced  by  Pirogoff  on  the  human 
subject  in  the  same  year.'*  It  may  be  administered  by 
immersing  the  bottle  of  ether  in  water  at  a  temperature 
of  about  120  F.,  and  connecting  it  with  the  rectum  by 
means  of  a  rubber  tube.  After  5  to  10  minutes,  a  taste 
of  ether  is  experienced  by  the  patient,  and  drowsiness 
quickly  follows.     A  fatal  case  was  published  by  Wier 

34.  Anesthetics  and  Their  Administration,  Hewitt,  2d  ed.,  p.  2S5. 
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(1884),  in  which  there  was  depression,  followed  by 
melena,  and  death  within  24  hours.  W.  T.  Bull**  pub- 
lished 17  cases,  and  in  7  of  them  melena  occurred.  Mani- 
festly, the  chief  advantage  of  this  method  of  anesthesia 
would  be  in  operations  about  the  mouth  and  nose.  It 
would  seem  too  dangerous  to  employ  in  any  but  excep- 
tional cases. 

INHALERS. 

There  is  a  multitude  of  ether  and  chloroform  inhalers 
on  the  market,  some  modeled  for  the  ''open  method,'* 
others  for  the  "closed  method'*  of  administration.  The 
Esmarch  chloroform  mask  and  the  Allis  ether  inhaler 
are  types  of  the  former,  and  the  Clover  and  the  Ormsby 
ether  inhalers  and  the  Junker  chloroform  inhaler  of 
the  latter.  The  advantages  of  the  Clover  inhaler  are 
well  presented  by  G.  Gordon  Campbell  of  Montreal.** 
His  description  of  the  inhaler  is  taken  from  Joseph 
Mills'  article  on  anesthesia  in  Treves'  Manual  of  Sur- 
gery: ''The  inhaler  consists  of  a  face-piece,  with  an 
indicator,  which,  by  rotation,  may  be  made  to  point  to 
0, 1,  2,  3,  or  F.,  on  the  circumference  of  a  metallic  vessel 
containing  fluid  ether ;  and  of  a  bag,  into  which  and  from 
which  the  patient  breathes.  It  is  so  constructed  that 
when  the  indicator  is  at  0,  the  expired  and  inspired  air 
passes  to  and  from  the  bag,  without  in  any  way  com- 
municating with  the  ether-chamber.  If  the  indicator 
stands  at  F.,  the  whole  of  the  expired  air  must  pass 
through  the  ether-vessel  to  the  bag,  and  at  inspiration  re- 
turn from  the  bag  through  the  ether-vessel.  When  the 
indicater  is  at  2,  half  the  inspired  air  passes  through  and 
from  the  bag  direct,  the  other  half  passes  through  the 
ether-vessel,  and  so  on  for  the  other  numbers.  The  air 
does  not  pass  through  the  ether,  but  simply  the  vessel 
containing  it,  and  this  is  suflBcient  to  carry  off  a  large 
amount  of  vapor."  Perhaps  the  chief  so-called  advan- 
tage claimed  for  this  class  of  inhalers  is  that  the  amount 

35.  Medical  Record,  May  8,  1884. 

36.  Annals  of  Surgery,  vol.  xz,  p.  626. 
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of  ether  inhaled  can  be  accurately  regulated.  There  also 
is  a  great  saving  in  the  quantity  used,  compared  with 
the  "open  method."  The  asphyzial  elemait  enters  large- 
ly into  the  production  of  anesthesia  when  the  ''closed*' 
kind  of  inhaler  is  used.  I  believe  this  adds  to  the  dan- 
ger. I  discard  this  class  of  inhalers,  as  they  are  danger- 
ous, cumbrous,  expensive,  and  filthy.  Take  the  Clover 
inhaler,  for  example.  The  patient's  microbe-laden 
breath,  to  say  nothing  of  its  other  constituents,  is  passed 
through  the  entire  apparatus  repeatedly,  the  face-piece 
is  befouled  with  mouth  secretions,  stomach  contents,  etc., 
and  this  process  is  repeated  time  after  time  indefinitely. 
It  is  practically  impossible  to  asepticize  these  inhalers, 
and  even  if  this  can  be  done,  certain  disagreeable  odors 
can  not  be  eliminated.  Possibly,  some  of  the  pneimio- 
nias  attributed  to  ether  can  be  accounted  for  in  this 
way.  The  Junker  inhaler  is  so  constructed  that  the 
inspired  air  is  charged  with  chloroform  vapor  by  being 
forced,  by  means  of  a  hand-bulb,  through  the  liquid 
chloroform,  after  which  it  reaches  the  face-piece  through 
a  rubber  tube.  The  percentage  of  chloroform  in  the  in- 
spired air  is  regulated  by  the  depth  of  chloroform 
through  which  the  air  passes.  Some  12  years  ago  I 
employed  this  apparatus  in  a  few  cases — ^and  it  has  ever 
since  been  an  especial  source  of  comfort  to  me  that 
none  of  the  patients  died  from  its  use.  Only  an  expert 
can  use  the  elaborately  constructed  appliances,  and  with 
some  of  them,  like  the  Junker  inhaler,  two  persons  are 
necessary  in  order  to  conduct  the  anesthesia  properly. 
The  paper  and  towel  cone,  closed  at  one  end,  is  open  to  the 
following  objections:  The  supply  of  ether  can  not  be 
properly  regulated;  the  patient  is  apt  to  be  asphyxiated 
into  insensibility;  the  ether  vapor  is  not  suflSciently 
nor  constantly  diluted  with  air,  and  the  method  is 
wasteful. 

The  best  type  of  inhaler,  for  ether  and  for  chloro- 
form, is  one  made  on  the  principle  of  the  Esmarch 
chloroform  mask.     Lawrence  H.  Prince  of  Palmyra, 
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Wis^*^  introduced  this  method  in  Chicago  in  1895.  It 
answ^s  the  purpose  in  most  ^caees  where  ether  can  be 
used.  The  evaporating  surface  should  be  somewhat 
larger  for  etiier  than  for  chloroform,  and  the  covering 
of  gauze  should  consist  of  fully  twice  the  number  of 
thicknesses.  In  high  altitudes  and  when  the  atmosphere 
is  very  warm,  the  mask  should  be  modified,  so  as  to  al- 
low its  sides  to  be  covered  with  a  less  pervious  material 
*— as  in  the  mask  devised  by  Nicholas  Senn.  Ernest  La- 
place has  still  further  modified  the  Esmarch  inhaler  by 
covering  the  cone  with  metal,  leaving  ample  opening  at 
the  top  for  air.  AU  things  considered,  the  Laplace  in- 
haler is,  perhaps,  the  best  on  the  market.  This  kind  of 
inhaler  is  cleanly,  since  fresh  gauze  is  supplied  for  each 
case;  it  is  eflScient  and  safe,  and  the  admixture  of  air 
can  be  easily  regulated.  I  have  modified  the  Laplace  in- 
haler by  having  attached  to  the  left  side  a  ring  for  the 
thumb,  which  makes  it  easier  to  retain  in  place.  The 
Esmarch  or  the  Schimmelbusch  masks  can  be  made  prac- 
tically like  the  Laplace  mask  by  covering  the  gauze  with 
oiled  silk  or  other  impervious  tissue,  leaving  an  opening 
at  the  top. 

Edmond  Souchon  of  New  Orleans'®  devised  an  ap- 
paratus whereby  ether  or  chloroform  can  be  administered 
through  a  nasal  tube,  passed  down  until  it  is  opposite 
to  the  glottis.  This  device  enables  a  surgeon  to  operate 
about  the  face  and  neck,  with  the  patient  under  con- 
tinuous anesthesia,  and  with  the  anesthetist  and  his 
apparatus  out  of  the  way. 

TONGUE  FORCEPS  AND  GAG. 

A  medium-sized  double  vulsellum  will  do  less  harm  if 
properly  used  than  the  ordinary  tongue  forceps.  The 
former  simply  makes  two  punctures,  while  the  latter 
frequently  lacerates  and  contuses  the  tongue.  N.  Senn 
has  devised  a  tongue  forceps,  consisting  of  a  lower,  flat, 
fenestrated  blade,  with  an  upper,  sin^e  tenaculum  blade. 

37.  Chicago  Medical  Recorder,  April,  1S97. 
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I  have  modified  this  forceps  by  haying  a  double  tenacu- 
lum blade  above  and  a  heart-shaped  blade  below^  instead 
of  the  pointed  one.  (Senn  has  recently  changed  his 
forceps  to  a  double  vulsellum.)  Usually,  how- 
ever, the  tongue  can  be  grasped  and  held  with 
a  piece  of  gauze,  thus  avoiding  injuring  it. 
When  the  tongue  is  being  held,  a  gag  is  re- 
quired; in  general,  the  gag  can  be  dispensed  with  at 
other  times.  In  a  large  proportion  of  cases  it  is,  as  ordi- 
narily used,  positively  detrimental,  since  by  forcing  the 
jaw  downward  and  backward,  it  causes  obstruction  to 
respiration.  It  should  be  used  only  when  especially  in- 
dicated, and.  not  in  a  routine  way.  The  best  gag  to  use 
during  anesthesia  is  either  a  piece  of  hard  wood,  10  to 
15  cm.  (4  to  6  inches)  long,  2.5  cm.  (1  inch)  wide, 
and  6  mm.  (^  inch)  thick,  with  edges  and  comers 
rounded ;  or  the  one  consisting  essentially  of  a  triangular 
piece  of  soft  rubber,  with  a  metallic  handle,  devised  by 
John  W.  O'Neill  of  Chicago.  I  want  to  emphasize  the 
fact  that  an  expert  anesthetizer  seldom  uses  the  tongue- 
holding  forceps  or  the  gag. 

SELECTION  OP  AN  ANESTHETIC. 

In  order  to  receive  favorable  comparative  considera- 
tion, an  anesthetic  should  possess  these  qualities:  Im- 
mediate and  remote  safety;  least  disagreeable  to  take; 
best  calculated  to  quickly  produce  and  maintain  mus- 
cular relaxation,  followed  by  the  minimum  of  ill  effects, 
as  vomiting,  depression,  respiratory  troubles,  renal  dis- 
turbance ;  minimum  influence  on  the  question  of  hemor- 
rhage; best  adapted  to  the  individual  case.  In  the  vast 
majority  of  cases  the  choice  lies  between  ether  and 
chloroform.  It  has  been  proven  beyond  reasonable  doubt 
that,  all  things  considered,  chloroform  is  more  danger- 
ous than  ether,  both  immediately  and  remotely.  The 
immediate  safety  (during  administration)  is  so  over- 
whelmingly iQ  favor  of  ether  that  I  do  not  hesitate  to 
assert  that  those  who  hold  to  the  contrary  can  not  be 
fully  acquainted  with  the  facts.    There  are  really  very 
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few  contraindications  to  the  use  of  ether  when  skilfully 
administered  by  the  "open''  method.  It  is  not  strongly 
contraindicated,  even  in  ordinary  cases  of  chronic  ne- 
phritis, nor  in  any  but  acute  or  severe  bronchial  affec- 
tions. In  the  presence  of  asthma  or  of  acute  bronchial 
affections,  marked  arteriosclerosis  or  atheroma,  ether  is 
more  dangerous  than  chloroform,  as  a  rule.  Atropin 
will,  to  some  extent,  prevent  the  danger  in  the  first  two 
conditions,  and  amyl  nitrite  or  nitroglycerin  in  the  last 
two.  Although  formerly  (for  ten  years)  a  chloroform 
advocate,  I  have  learned  from  experience,  careful  ob- 
servation, and  the  study -of  recent  investigations,  to  use 
chloroform  only  where  it  is  especially  indicated — and 
that  is  extremely  seldom.  The  safety  margin  between 
sufBcient  ether  for  anesthesia  and  the  lethal  dose  is  much 
greater  than  with  chloroform.  Ether  is  much 
safer  for  indiscriminate  use,  in  that  most  physicians  who 
administer  anesthetics  are  relatively  unskilled  in  their 
use.  In  order  to  reduce  the  bad  effects  of  an  anesthetic 
to  the  minimum,  it  must  be  skilfully  administered ;  and 
when  the  anesthetic  is  badly  given,  the  dangers  from 
chloroform  are  very  much  greater  than  those  from  ether. 
Ether  kills  slowly,  generally  by  its  effects  on  respira- 
tion, and  usually  gives  ample  warning  of  danger,  since 
the  heart  continues  to  beat  long  after  respiration  ceases. 
Chloroform  kills  quickly,  generally  by  its  effect  on 
circulation,  and  is  very  likely  to  afford  no  warning  of 
danger.  Ether  is  safer  in  healthy  persons  than  in  the 
weak  and  prostrated,  while  chloroform  is  often  as  dan- 
gerous in  the  vigorous  as  in  the  debilitated.  Treatment 
usually  promptly  overcomes  unfavorable  symptoms  from 
ether,  and  often  does  no  good  in  those  from  chloroform. 
Public  opinion  in  most  parts  of  this  country  is  over- 
whelmingly in  favor  of  ether,  as  compared  with  chloro- 
form ;  hence,  if  an  accident  happens  with  ether  the  sur- 
geon is  much  more  likely  to  escape  blame.  As  men- 
tioned by  Treves,'^*  the  objection  urged  against  ether, 

89.  Practitioner,  London,  October.   1896. 
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that  it  produces  venous  aigorgement,  and,  consequently, 
too  much  oozing  from  the  field  of  operation,  is  not  well 
founded,  the  question  being  chiefly  one  of  adminis- 
tration. 

In  tropical  climates  and  in  very  high  altitudes,  chloro- 
form is  used  almost  exclusively.  The  Hyderabad  Com- 
mission reported  that  it  was  almost  impossible  to  give 
sufficient  ether  to  an  animal  without  producing  asphjria, 
on  account  of  its  rapid  diffusion  in  that  climate.  Simi- 
lar difficulty  is  experienced  to  some  extent  in  high  alti- 
tudes. Chloroform  appears  to  be  considerably  less  danger- 
ous in  these  climates  than  in  low  altitudes  and  temperate 
or  cold  climates.  This  probably  is  due  to  the  warm,  uni- 
form temperature  in  the  tropics,  and  the  lighter  atmos- 
phere of  high  altitudes,  favoring  quick  action  of  chloro- 
form, and  its  rapid  and  even  elimination.  Neve**  states 
that  there  is  good  evidence  that  the  chloroform  death 
rate  in  India  is  not  more  than  one  to  8,000,  and  in  some 
of  the  larger  hospitals  it  is  one  to  20,000. 

Oeneral  Statistics. — ^The  statistics  of  deaths  from  an- 
esthetics can  not  be  relied  on  as  indicative  of  the  actual 
dangers  encountered.  They  represent  the  deaths  only, 
and  not  the  narrow  escapes.  Moreover,  in  this  country, 
and  in  some  others,  it  is  probable  that  not  half  the  deaths 
from  anesthetics  are  reported.  James  Edmonds*^  states 
that  in  1899  there  were  eighty-three  inquests  on  persons 
who  died  in  England  from  anesthetics.  Of  these,  sixty- 
eight  died  before  the  operations  were  commenced.  He 
estimates  that  some  200  persons  died  in  England  during 
1899  from  anesthetics,  basing  the  estimate  on  the  ground 
that  there  is  a  tendency  to  have  few  inquests  in  these 
cases,  and  that  often  the  reports  of  such  inquests  are 
suppressed.  Dr.  P.  C.  Gram,**  Registrar  of  the  Buffalo 
(N.  Y.)  Board  of  Health,  states  that  he  has  recorded 
over  40,000  deaths,  only  three  of  them  certified  as  due 

40.  British  Med.  Jour.,  Nov.  5,   1898. 

41.  Lancet  London.  Jan.  27,  1900. 
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Digitized  by 


Google 


403 

to  anestheticSy  while  he  has  personal  knowledge  of  more 
than  four  times  that  number  of  deaths  xmder  anesthesia 
during  the  same  period,  but  they  were  certified  as  due  to 
other  causes. 

The  statistics  presented  at  the  Thirtieth  (Jerman  Sur- 
gical Congress,  Berlin,  May,  1901,  credit  chloroform 
with  a  death  rate  of  one  in  2,023;  ether,  one  in  5,090; 
ethyl  bromid,  one  in  5,228. 

Gurlt's  statistics  up  to  1893,basedon  157,815  war  cases, 
give  a  death  rate  for  chloroform  of  one  in  2,899 ;  chloro- 
form with  ether,  one  in  41,181;  ethyl  bromid,  one  in 
4,588;  pental,  one  in  199.  No  deaths  from  ether  or 
A.C.E.  mixture  reported." 

A.  I.  BouflBeur**  quotes  statistics  of  over  1,000,000 
chloroform  and  over  500,000  ether  anesthesias,  in  which 
the  average  chloroform  mortality  is  one  in  3,355,  and 
the  average  ether  mortality  one  in  16,768. 

In  considering  statistics,  we  find  that  the  personal 
equation  is  of  the  greatest  importance.  One  man  has 
15,000  chloroform  cases,  with  only  one  death,  while  an- 
other has  three  deaths  in  less  than  1,000  cases.  One 
selects  his  cases  for  chloroform,  while  another  gives  it  in- 
discriminately. One  administers  an  anesthetic  carefully 
by  the  open  method;  another  gives  it  carelessly  by  the 
closed  or  the  smothering  method.  It  is  notable  that  by 
far  the  greater  number  of  deaths  are  reported  from 
localities  where  chloroform  and  pseudo-scientific,  com- 
plicated inhalers  are  ext«isively  employed.  I  quote  from 
an  article  in  The  British  Medical  Journal  of  the  late 
^90's:  "In  a  certain  institution  in  Great  Britain,  in  the 
course  of  a  recent  year,  there  were,  out  of  some  3,000  or 
4,000  administrations,  no  fewer  than  twelve  fatalities 
from  chloroform."  Taking  the  higher  number  of  anes- 
thesias, this  means  one  death  in  every  333  administra- 
tions. 

4a.  Practical  Surgery,  Senn,  1901. 
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German  statistics  during  the  decade  1890  to  1899, 
show  deaths  about  as  follows: 

Ether,  one  in  7,000 ;  chlorof onn,  one  in  2,000 ;  ethyl 
bromid,  one  in  4,000 ;  pental,  one  in  2,000 ;  chloroform- 
ether,  one  in  9,000;  A.C.E.,  one  in  6,000. 

Ziegler^s  statistics  give  the  death  rate  of  chlorof  onn  as 
one  in  1,900  and  of  ether  as  one  in  26,000. 

Chaput  gave  it  as  one  in  2,000  and  one  in  13,000,  re- 
spectively. 

Fo/s  statistics,  based  upon  877,507  chloroformiza- 
tions  and  314,738  etherizations,  give  a  mortality  of  one 
in  4,301  and  one  in  14,987,  respectively  (Sajous*  An- 
nual). 

Poncet  had  but  one  death  in  29,000  ether  anesthesias. 
He  believes  the  danger  is  from  asphyxia.** 

It  is  interesting  to  note  that  in  one  year,  of  forty-one 
recorded  deaths  from  chloroform  syncope,  thirty-nine  oc- 
curred during  the  primary  stage  of  anesthetization  and 
before  the  surgeon  had  touched  the  patient.  In  a  series 
of  6,000  narcoses  in  a  Chicago  hospital,  there  were  three 
deaths — ^two  from  chloroform  and  one  from  ether.  The 
first  of  these  deaths  occurred  in  case  No.  3,183,  conse- 
quently all  were  in  the  second  3,000  cases.  The  major- 
ity of  the  first  3,000  narcoses  were  supervised  by  specially 
skilled  anesthetists,  while  a  majority  of  the  last  3,000 
were  in  the  hands  of  less  experienced  anesthetizers.  The 
patient  who  died  from  ether  was  45  years  of  age  and  in 
good  general  condition.  The  operation  was  amputation 
of  the  breast  for  carcinoma.  Induction  of  narcosis  re- 
quired 18  minutes  and  the  narcosis  lasted  77  minutes. 
Amount  of  ether  used,  380  c.c.  After  the  operation  the 
patient  became  very  cyanotic,  and  died  one  hour  after 
the  termination  of  the  narcosis.  Everything  in  the  way 
of  resuscitation  was  tried,  excepting  tracheotomy.  This 
should  be  tried  when  other  means  of  resuscitation  from 
asphyxia  fail.     The  chloroform  patients  who  died  be- 
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came  cyanotic  at  the  end  of  the  primary  stage  of  anes- 
thesia, and  at  the  same  time  were  found  to  be  pulseless. 

The  Committee  of  the  British  Medical  Association 
have  completed  their  report  on  25,920  carefully  con- 
sidered anesthesias.**  Chloroform  was  employed  in  13,- 
393 ;  ether  in  4,595 ;  nitrous  oxid  in  2,911 ;  gas  and  ether 
in  2,071 ;  A.C.E.  mixture  in  678 ;  nitrous  oxid  with  oxy- 
gen in  597 ;  chloroform  and  ether  in  418 ;  chloroform,  fol- 
lowed by  A.C.E.  or  other  mixture,  in  275,  and  A.C.E. 
mixture,  followed  by  ether,  in  155.  Unusual  symptoms 
either  accompanied  or  followed  the  anesthesia  in  733 
cases.  There  were  twenty-nine  deaths,  eighteen  of  them 
occurring  under  chloroform.  In  considering  the  cases 
of  danger  (including  deaths)  which  were  attributed  en- 
tirely to  the  anesthetic,  the  committee  found  that  the 
chloroform  group  gave  an  average  danger-rate  of  0.584 
per  cent.,  while  the  ether  group  gave  a  danger-rate  of 
0.085  per  cent.  About  twice  as  many  danger-cases  oc- 
curred in  the  males  as  in  the  females,  and  danger  to  life 
occurred  more  especially  in  the  early  period  of  adminis- 
tration. Chloroform  was  found  to  be  more  dangerous  at 
ages  below  10  and  above  30  than  in  the  intermediate 
period  of  life.  Imperfect  anesthesia  was  the  cause  of  a 
large  number  of  cases  of  danger  under  chloroform. 

Mixed  anesthetics  should,  in  general,  be  avoided,  for 
when  trouble  occurs  the  anesthetizer  can  not  always 
know  which  of  the  constituents  is  causing  it,  and,  conse- 
quently, he  is  hampered  in  his  treatment  of  the  emer- 
gency. 

In  the  presence  of  postnasal  adenoids,  especially  if 
h3rpertrophy  of  the  faucial  tonsils  also  be  present,  I  con- 
sider chloroform  extremely  dangerous.  Nitrous  oxid — 
with  the  patient  in  the  recumbent  posture — is  the  best 
anesthetic  for  these  cases,  and  ether,  to  the  stage  of 
primary  relaxation,  the  next  best. 

Many  of  the  sudden  deaths  under  anesthesia,  espe- 
cially of  children  and  young  persons,  have  occurred  in 
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the  presence  of  a  persistent,  or  even  hypertrophic,  thy- 
mus. In  most  of  such  cases  the  spleen  and  tonsils  are 
unusually  large,  and  enlargement  of  the  follicles  at  the 
base  of  the  tongue  is  constant  (L.  Laquer,  Strass- 
burg). 

In  considering  the  question  of  choosing  an  anesthetic, 
Mikulicz  of  Eonigsberg  thinks  it  somewhat  doubtful 
whether  a  general  anesthetic  should  be  used  at  all,  in 
view  of  the  recent  advances  made  in  local  and  neurore- 
gional  anesthesia.  I  think  it  probable  that  general 
anesthetics  will  always  be  used,  for  the  reasons  that  un- 
consciousness is  best  in  very  many  cases;  muscular  re- 
laxation can  not  be  secured  in  any  other  way,  and,  in 
general,  time  is  saved. 

PKBPARATION  AND  ADMINISTRATION. 

Hewitt  strikes  the  right  chord  when  he  says:  *The 
giving  of  an  anesthetic  is  purely  a  practical  matter,  and 
no  one  is  competent  to  express  an  opinion  on  how  it 
should  be  given  who  has  not  himself  had  personal  ex- 
perience in  the  operating  room.^'  One  vital  point  which 
militates  against  the  practical  value  of  such  experiments 
as  those  conducted  by  the  Hyderabad  Commission,  for  ex- 
ample, is  that  in  anesthetizing  sick  human  beings  factors 
come  into  play  which  are  not  met  with  in  healthy  ani- 
mals. Consequently,  we  must  be  wary  about  placing  full 
confidence  in  deductions  drawn  solely  from  laboratory 
experiments.  The  anesthetizer  is,  in  a  way,  subservient 
to  the  surgeon,  yet  in  many  cases  it  requires  vastly  more 
skill  to  manage  the  anesthesia  than  it  does  to  perform 
the  operation  in  hand.  The  custom  of  relegating  the  ad- 
ministration of  the  anesthetic  to  the  least  experienced 
of  the  physicians  present  at  an  operation  is  rapidly  giv- 
ing way  to  more  rational  practice.  No  one  who  has  not 
a  wholesome  fear  of  anesthetics  can  become  a  skilful 
and  safe  anesthetizer.  The  skilful  anesthetist  recognizes 
that  in  giving  the  anesthetic  he  accepts  a  great  respon- 
sibility, and  can  not  safely  attend  to  anything  else,  nor 
watch  the  operation,  save  to  be  cognizant  of  its  stages. 
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He  must  be  on  the  alert  every  instant  for  danger  sig- 
nals, and  he  should  be  able  to  manage  complications 
when  they  arise.  I  do  not  know  of  a  more  trying  situa- 
tion than  when  a  surgeon  has  to  closely  watch  or  direct 
the  anesthesia  and  do  a  dangerous  operation  at  the  same 
time.  The  art  of  becoming  a  skilful  anesthetizer  is  only 
acquired  by  careful  study  of  details,  and  with  large  ex- 
perience. 

Preparation, — All  patients  who  are  to  be  subjected  to 
anesthesia  should,  if  possible,  have  the  benefit  of  at  least 
two  or  three  days'  preparatory  treatment  and  observation. 
The  organs  of  elimination — ^the  bowels,  the  kidneys  and 
the  skin — should  be  put  in  the  best  possible  condition. 
The  urine  should  be  examined  carefully  for  evidences  of 
nephritis  or  diabetes,  so  that  precautions  may  be  taken 
where  necessary.  The  condition  of  the  cardiovascular 
system  and  of  the  lungs  should  be  carefully  detennined, 
and  the  patient's  habits,  as  to  alcohol,  tobacco,  and  nar- 
cotics, inquired  into.  In  patients  with  any  pronounced 
symptoms  of  anemia  a  blood  examination  should  be 
made.  When  the  percentage  of  hemoglobin  is  imder  40, 
no  operation  should  be  performed  save  in  great  neces- 
sity, on  account  of  the  destructive  action  of  anesthetics 
on  the  erythrocytes.  The  food  for  as  long  a  time  as  pos- 
sible before  the  operation  should  be  of  the  most  nutri- 
tious and  easily  digested  kind  suitable  for  the  patient, 
and  the  feeding  should  be  rather  forced  than  otherwise, 
especially  in  delicate  persons,  up  to  the  day  preceding 
the  operation,  in  order  to  bring  the  vitality  to  the  highest 
available  point,  thus  enabling  the  patient  to  better  with- 
stand the  shock  of  the  operation  and  the  anesthetic. 
The  day  preceding  the  anesthesia  the  diet  should  be 
nutritious  and  light — either  liquid  or  semiliquid.  No 
solid  food  or  milk  should  be  given  within  several  hours 
of  an  anesthesia,  but  water  should  be  allowed  to  within 
say  two  hours  preceding  it ;  and  a  cup  of  beef  tea  or  one 
of  coffee,  or  both,  taken  from  one  to  two  hours  before 
the  administration,  are  valuable  for  their  stimulating 
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and  sustaining  effects.  The  system  should  be  well  sup- 
plied with  fluids  before  and  after  anesthesia.  "All  the 
functions  of  the  body  are  carried  on  in  a  fluid  medium.'^ 
Without  abundance  of  this  medium^  we  may  not  expect 
as  rapid  recovery  from  the  effects  of  the  anesthetic  and 
operation  as  can  be  obtained  with  plenty  of  it.  For  the 
bowels,  I  favor  a  brisk  cathartic — ^preferably  castor  oil — 
to  be  given  at  least  24  hours  before  the  anesthetic  is  ad- 
ministered. An  enema  may  be  given  a  few  hours  before 
the  anesthesia.  This  plan  allows  the  patient  an  oppor- 
timity  to  sleep  the  night  preceding  the  operation,  and 
does  not  leave  the  system  depleted  of  its  fluids;  con- 
sequently the  patient  is  not  so  apt  to  be  tormented  with 
thirst  and  nausea  after  the  anesthesia,  and  the  anesthetic 
and  waste  products  are  more  readily  eliminated.  The 
best  time  to  administer  an  anesthetic  is  in  the  early  fore- 
noon, the  time  of  day  when  most  persons  are  at  their 
best.  The  patient  should  be  dressed  with  a  view  to  the 
nature  of  the  operation,  so  that  no  unnecessary  disturb- 
ance will  be  required  after  administration  is  begun.  The 
neck,  chest  and  abdomen  should  be  perfectly  free  from 
pressure.  Bearing  in  mind  that  anesthetics  lower  tem- 
perature, the  patient  should  be  protected  sufficiently  to 
prevent  great  loss  of  body  heat.  The  temperature  of  the 
operating  room  should  be  from  75  to  85  F.,  according 
to  altitude  and  dryness,  a  moist,  low  atmosphere  not  re- 
quiring as  high  temperature  as  the  opposite  conditions. 
The  temperature  of  the  room  should  never  be  over  85 
F.,  since  in  very  high  temperatures  heat  prostration  is 
added  to  the  shock  of  the  operation  and  the  anesthetic. 
The  mouth  should  be  freed  of  all  loose  substances.  Co- 
cainizing the  nasal  mucous  membrane  to  prevent  reflex 
disturbances  of  the  pneumogastric  and  respiratory  nerve 
center  in  the  medulla  from  irritation  of  the  sensory  ter- 
minations of  the  trigeminus  distributed  in  this  mem- 
brane, is  open  to  the  objection  that  cocain  constitutes 
an  added  danger.  Preliminary  inhalation  of  a  few  drops 
of  peppermint  oil  will  answer  the  purpose. 
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W.  A.  Briggs*^  advocates  the  use  of  oil  of  peppermint 
or  menthol  preliminary  to  etherization.  About  a  dram 
of  the  oil  or  of  a  50  per  cent,  alcoholic  solution  of 
menthol  is  sprinkled  in  the  inhaler  and  the  patient  al- 
lowed to  inhale  freely  for  three  minutes,  then  etheriza- 
tion is  pushed  as  rapidly  as  is  consistent  with  safety. 
The  seeming  advantages,  as  compared  with  the  usual 
method,  are :  1.  The  anesthesia  may  be  more  easily  and 
quickly  induced,  and  more  smoothly  maintained;  2,  en- 
tire absence  of  coughing  and  suffocation,  and  compara- 
tive freedom  from  nausea,  vomiting  and  retching;  3, 
suppression  or  marked  abbreviation  of  the  period  of  ex- 
citement; 4,  profounder  first  anesthesia,  which  permits 
minor  operations  with  greater  certainty;  5,  less  post- 
anesthetic nausea. 

During  the  past  few  months  this  method  has  been 
followed  in  my  practice  with  excellent  results.  It  de- 
serves extensive  trial.  In  etherizing  a  4-year-old  boy, 
recently,  the  transition  from  peppermint  to  ether  was 
unnoticed,  and  there  was  no  stage  of  excitement. 

As  a  further  preliminary  to  the  administration  of 
ether,  a  hypodermic  injection  of  morphin,  1/12  to  14  gr., 
and  atropin,  1/200  to  1/100  gr.,  is  of  value,  the  former 
to  quiet  the  patient  and  the  latter  to  prevent  excessive 
secretion  of  mucus  and  profuse  sweating.  These  drugs 
are  best  administered  15  to  30  minutes  before  beginning 
the  administration.  It  is  good  practice  to  give  a  full 
dose  of  strychnin  before  a  prolonged  narcosis  or  in  the 
debilitated. 

Administration. — ^It  is  of  the  utmost  importance  that 
before  beginning  the  administration  of  an  anesthetic 
the  anesthetizer  gain  the  confidence  of  the  patient,  and 
thus  be  enabled  to  allay  fears  which  have  been  conjured 
up  perhaps  days  or  weeks  in  advance.  In  persons  of 
average  intellect  and  education  the  diflSculties  are  not 
generally  great,  but  in  the  ignorant,  especially  if  very 
nervous  or  hysterical,  it  is  occasionally  impossible  to 

47.  Occidental  Medical  Times,  April,  1002. 
27 


Digitized  by 


Google 


410 

allay  the  apprehensions  of  real  or  imaginary  dangers.  I 
find  that  the  greater  the  fear  preceding  anesthesia,  the 
greater  the  danger  during  the  narcosis.  It  is  best  to 
anesthetize  the  patient  in  a  room,  free  from  noise,  and 
do  no  talking^  excepting  to  the  patient,  while  inducing 
the  narcosis ;  and  the  anesthetizer  should  inyariably  have 
someone  within  easy  reach  to  aid  him  in  case  of  emer- 
gency. There  should  be  as  little  disturbance  and  lifting 
of  the  patient  as  possible  after  the  anesthesia  has  b^un, 
so  as  to  avoid  disturbing  the  anesthesia  in  its  early 
stages.  During  the  past  two  years  I  have  followed  the 
custom  of  William  J.  and  Charles  H.  Mayo  of  Roch- 
ester, Minn.,  of  having  patients  anesthetized  in  the  op- 
erating room  on  the  operating  table.^^  I  then  have  them 
under  my  own  eye  from  the  beginning  of  anesthesia,  and 
there  is  no  disturbance  or  loss  of  time  due  to  changing 
from  cart  to  table.  Before  beginning  the  administra- . 
tion  the  anesthetizer  should  carefully  observe  the  pulse,: 
respiration,  pupils,  color  of  skin,  and  lips,  and  the  gen- 
eral condition  of  the  patient,  mental  and  physical  The 
position  of  the  head  should  be  determined  by  the  de- 
gree of  cervicodorsal  curvature.  It  should  rest  either 
on  the  table,  the  patient  being  recumbent^  of  course, 
or  slightly  elevated  on  a  firm  pillow,  in  such  a  way  as 
to  relax  all  the  tissues  of  the  neck  and  permit  the  greatest 
freedom  in  breathing.  The  eyes  should  be  covered  with 
wet  gauze  or  cotton  during  the  administration,  in  a 
manner  which  will  permit  ready  inspection.  Ever}rthing 
the  anesthetist  may  require  during  the  anesthesia  should 
be  at  hand  before  the  administration  is  begun.  A  most 
important  matter  is  the  management  of  the  jaw.  From 
the  first  it  should  be  kept  well  forward,  making  it  im- 
possible for  the  patient  to  "swallow  the  tongue,"  A 
good  method  of  keeping  the  jaw  forward  is  to  place  the 
thumb  on  the  malar  prominence  with  the  middle  or  ring 
finger  pressing  from  behind  forward  (not  from  below 
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upward)  on  the  posterior  surface  of  the  angle  of  the  jaw, 
and  as  relaxation  of  the  muscles  occurs  with  approaching 
narcosis,  the  lower  teeth  are  hooked  in  front  of  the  upper. 
At  the  same  time  the  head  is  rotated  to  the  right  and 
slightly  extended.  This  position  removes  the  influence 
of  gravity  on  the  jaw,  while  at  the  same  time  offering 
the  least  amount  of  obstruction  to  the  passage  of  air 
through  the  larynx,  affording  ready  exit  to  mucus,  sa- 
liva, or  vomited  materials,  and  easy  access  tcV  the  phrenic 
nerve  for  compression.  The  finger  is  left  free  to  palpate 
the  facial  artery  at  the  margin  of  the  jaw.  This  forward 
position  of  the  jaw  is  instituted  at  the  earliest  moment 
that  the  relaxing  muscles  will  permit,  and  it  is  main- 
tained throughout  the  narcosis.  If  the  jaw  is  allowed  to 
slip  back,  the  breathing  instantly  becomes  stertorous  and 
embarrassed.  It  is  seldom  that  quiet,  almost  noiseless, 
breathing  can  not  be  maintained  throughout  a  narcosis. 
The  yielding  of  the  jaw  is  a  trustworthy  indication  of 
the  approach  of  surgical  narcosis.  If  the  jaw  is  rightly 
managed  the  gag  and  the  tongue  forceps  will  vfery 
seldom  be  needed.  When  the  forceps  are  used  it  is  seldom 
necessary  to  lacerate  the  tongue  or  to  nearly  amputate 
it  by  pulling  it  constantly  downward  across  the  lower 
incisors.  The  administration  of  the  anesthetic,  whether 
ether  or  chloroform,  should  begin  gradually.  Have  the 
patient  count  aloud  after  the  anesthetizer,  in  a  drawling 
monotone,  with  the  dry  mask  held  above  the  face  for 
a  moment,  and  then,  while  the  anesthetic  is  being  ap- 
plied, drop  by  drop,  to  continue  the  counting  slowly 
until  the  stage  of  unconsciousness.  If  the  amount  of 
anesthetic  be  increased  very  gradually  and  "crowding^^ 
avoided,  there  will  seldom  occur  disagreeable  symptoms, 
such  as  coughing,  spasm  of  the  glottis,  struggling,  etc. 
Surgical  anesthesia  is  best  indicated  by  a  contracted, 
immobile  pupil.  The  practice  of  touching  the  cornea 
with  the  finger  to  determine  th§  presence  or  absence  of 
surgical  anesthesia  is  harmful  and  unnecessary. 

There  are  persons  in  whom  complete  surgical  anes- 
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thesia  can  not  be  safely  maintained^  that  is,  as  soon  sa 
the  signs  of  complete  anesthesia  become  manifest,  dan- 
ger signals  appear  with  such  positiveness  that  the  ad- 
ministration must  be  temporarily  discontinued.  For  this 
reason  it  will  be  impossible  in  some  instances  to  secure 
complete  muscular  relaxation.  Surgical  narcosis  having 
been  attained,  which  should  occur  in  from  7  to  12  min- 
utes, it  should  be  maintained  with  the  least  possible 
amount  of  the  anesthetic.  This  is  not  often  done.  I 
am  convinced  that  nearly  all  of  the  decidedly  bad  eflfects, 
both  immediate  and  remote,  attributed  to  anesthetics  are 
due  either  to  unnecessary  overdosing;  to  too  rapid  ad- 
ministration;  to  faulty  preparation  of  the  patient,  mental 
and  physical;  to  bad  selection  of  the  anesthetic,  or  to 
its  poor  quality;  to  careless  after-management;  or  to 
several  or  all  of  these  factors  combined.  It  is  not  always 
easy  to  determine  when  a  patient  is  receiving  just  the 
right  amount  of  anesthetic.  So  long  as  the  pupil  is 
contracted  and  immobile  there  is  no  question,  but  in 
the  cases  where  this  does  not  occur,  other  signs  must, 
of  course,  be  depended  on.  The  so-called  "secondary  di- 
lation" of  the  pupil  may  mean  impending  dan- 
ger from  too  much,  or  awakening  of  the  pa- 
tient from  too  little  anesthetic.  Frank  E.  Simp- 
son**  of  Chicago  says:  "The  most  valuable  sign  of 
beginning  awakening  of  the  patient  is  the  rolling 
of  the  eyeball  from  side  to  side.  This,  in  my  experience, 
always  happens  just  as  the  patient  is  passing  the  border 
line  between  deepest  narcosis  and  its  lesser  degrees,  and 
precedes  by  some  moments  other  evidences  of  returning 
consciousness.  This  lateral  rotation  of  the  eyeballs  is 
slow  and  hesitating  in  character  and  occurs  at  intervals 
of  a  few  seconds.  It  is  a  signal  to  the  anesthetizer  that 
a  few  drops  more  of  the  anesthetic  from  time  to  time 
will  prolong  almost  indefinitely  the  proper  operating 
condition.'* 

There  are  two  ways  of  avoiding  overdosage,  which 
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are  too  often  neglected:  1,  expedition  in  getting  the 
patient  on  the  table  and  ready  for  the  surgeon  after 
narcosis  is  complete;  2,  as  rapid  operating  as  is  con« 
sistent  with  thoroughness  and  safety.  In  fewer  words, 
avoid  giving  the  anesthetic  a  moment  longer  than  neces- 
sary. 

Dosage. — Anesthetists  are  not  yet  agreed  on  this  point, 
some  maintaining  that  the  effect  shoidd  be  regulated  by 
the  dose,  others  that  the  dose  should  be  regulated  by 
the  effect.  The  former  say  that  definite  dosage  is  as 
important  and  as  easy  of  accomplishment  as  with  other 
poisonous  drugs.  Elaborately  constructed  inhalers  are 
used  for  the  purpose  of  measuring  the  amount  of  an- 
esthetic administered  in  a  given  time,  that  is,  the  per- 
centage of  anesthetic  vapor  in  the  inspired  air  is  meas- 
ured. The  Krohne  inhaler  is  a  type  of  this  class  for 
chloroform.  It  gives  4  per  cent,  chloroform  vapor,  which 
is  supposed  to  be  comparatively  safe,  while  a  5  per 
cent,  vapor  is  very  dangerous,  and  a  6  per  cent,  vapor 
fatal.  The  simple  inhaler  is  the  safest  one.  The  dose 
should  be  regulated  by  the  effect,  the  same  as  with  other 
drugs.  The  average  dose  will  not  answer,  because  it 
will  be  too  much  for  some  and  not  enough  for  others, 
while  the  minimum  will  be  insuflBcient  for  many.  By 
watching  the  effect  closely  and  intelligently  the  dose  can 
be  regulated  to  the  best  possible  advantage.  Exact- 
ness can  not  be  reasonably  expected. 

Danger  Signals. — There  is  no  one  signal  that  is  an 
infallible  early  guide.  The  pupillary  reflexes  are  the 
best  single  guide  to  impending  danger.  A  rapidly  di- 
lating pupil  means  danger,  and  a  fixed,  dilated  pupil 
means  extreme  danger.  A  contracted,  immobile  pupil 
usuaUy  indicates  safe  surgical  anesthesia ;  a  pupil  oscil- 
lating between  contraction  and  dilation,  diminishing  an- 
esthesia. The  pupil  is  sometimes  modified  by  the  nature 
of  the  operation,  as  by  manipulation  of  extremely  sensi- 
tive tissues,  or  by  suddenly  changing  the  patient's  posi- 
tion.   The  color  of  the  face,  lips,  ears,  and  nose  should 
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be  CQQstaatly  obeerved.  An  ash^  hue  of  any  of  these 
parts  should  create  ^ipprehension.  Blueneas  of  the  akin 
is  generally,  due  to  asphyxiation,  and  is  much  less  dan- 
gerou&than  abnormal  paleness,  which  generally  indicates 
{gradual  poiscming  of  the  circulatory  mechanism,  includ- 
ing the  center  in  the  medulla.  To  emphasize  these  con- 
ditions, Wm.  Mitchell  Banks*^  speaks  of  the  *T)lue"  man 
and  the  "white"  man.  The  latter  is  in  great  danger. 
A.  P.  Ohlmacher^^  maintains  that  in  the  condition  of 
lowered  vital  resistance  known  as  the  lymphatic  c(mi- 
stitution  there  is  a  strong  tendency  to  sudden  death  in 
anesthesia.  The  respiration  and  pulse  should  be  watched 
in  all  cases  with  the  greatest  care,  no  matter  what  an- 
esthetic is  being  administered.  The  followers  of  Syme, 
including  the  Hyderabad  Commission,  believe  that  in 
chloroform  anesthesia  the  respiration  shoidd  be  watched, 
while  the  pulse  may  be  neglected.  The  general  belief 
in  this  country  is  that  the  circulatory  system  is  first  to 
show  the  danger.  This  difference  of  opinion  serves  to 
emphasize  the  fact  that  every  possible  danger  signal 
should  be  carefully  sought  during  the  entire  narcosis. 
This  observation  applies  to  all  anesthetics.  Ether,  how- 
ever, affects  the  respiration  especially.  The  anesthetizer 
should  be  on  his  guard  to  prevent  sudden  increase  in  the 
amount  of  anesthetic  inhaled  and  the  overwhelming  of 
the  patient  with  it,  which  may  occur  from  several  deep 
inspirations  due  to  manipulating  sensitive  or  inflamed 
tissues,  divulsing  the  sphincter  ani,  etc.,  or  after  holding 
the  breath.  Certain  patients,  especially  chronic  alcohol- 
ics, the  nervous,  and  occasionally  the  very  vigorous,  are 
.apt  to  resist  the  action  of  the  anesthetic.  This  re- 
sistance, if  due  to  either  anesthetic  alone,  can  usually  be 
lessened  or  overcome  by  the  use  of  both  anesthetics  to- 
gether for  a  few  moments.  When  ether  produces  undue 
irritation  of  the  air  passages,  a  little  chloroform  dropped 

on  the  mask  will  generally  obviate  the  difficulty,  and 

■         ■■  #■■■■■         ■  1. 

50.  The  Joubt^al  Am.  Med.  Assn.,  Dec.  7,  1901,  vol.  xxzyi. 
01.  Philadelphia  Med.  Jour.,  March  10,  1000. 
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when  chloroform  causes  bad  symptonis  a  little  ether  for 
a  short  time  may  afford  relief.  If  a  patient  struggles 
during  primary  aiiesthdsia,  it  is  lisually  bad  practice  to 
force  the  anesthetic.  In  one  whose  arteries  areiinelastic, 
apoplexy  Is  liable  to  occur  tinder  these  circumstances, 
and  iyncopetnay  occur  from  suddenly  overcharging  the 
blood' with  the  anesthetic.  It  should  be  kept  in  mind  that 
•patients  in  the  primary *stage  of  aiiedthesia  are  apt  to  be 
in  a  state  of  iniaginative  intbiication,  and  the  applica- 
tion of  force  will  cause'them  to  struggle.  The  proper 
way  in  most  instances  of  undue  excitement  is  to  suspend 
the  administration  until 'the  patient  is  calmed.  The 
reflex  riigidity  occasioned  by  manipulation  of  sensitive 
*  tissues  often  demands  "temporally  withdrawal  of  the  an- 
esthetic, whereas  the  temptation  is  to  ^'crowd^  it.  Like- 
wise, great  vigilance  should  be  exercised  by  the  admin- 
istrator when  the  surgeon  is  severing  large  nerve  trunks. 
Respiration  during  anesthesia  should,  as  a  rule,  be  easy 
and  quiet.  Snoring  or  stertor  suggest  either  partial  ob- 
struction or  too  much  anesthetic.  Embarrassed  respira- 
tion in  the  primary  stage  of  anesthesia  may  be  remedied 
by  suspending  administration  for  a  few  moments.  In 
the  later  stages  it  may  be  due  to  mechanical  obstruction, 
such  as  dropping  back  of  the  tongue  or  the  epiglottis, 
collection  of  mucus  in  the  pharynx  or  lower  air  pas- 
sages, or  to  edema  of  the  glottis.  It  should  be.  remem- 
bered that  heaving  of  the  chest  may  mean  only  "spuri- 
ous" breathing — ^that  is,  all  the  reflex  phenomena  of 
respiration  may  be  in  action,  yet  no  air  enter  the  trachea. 
It  is  astonishing  how  often  the  anesthetizer  fails  to 
-grasp  the  real  situation,  until  the  patient  has  nearly  or 
quite  ceased  any  attempts  at  respiration ;  and  when  fili- 
ally he  has  recognized  the  difficulty  he  not  infrequently 
makes  unnecessary  maneuvers,  wasting  valuable  time, 
before  he  accomplishes  the  desired  result,  which,  per- 
chance, may  be  only  the  lifting  forward  of  the  jaw  or 
pulling  forward  the  tongue.  The  jaw  is  easily  lifted 
iorward  hy  placing  the  thumbs  on  the  sjrmphysis,  the 


Digitized  by 


Google 


416 

fingers  on  the  posterior  border  of  the  angle  of  the  jaw, 
and  while  slightly  depressing  the  symphysis  with  the 
thumbs  pulling  forward  with  the  fingers  so  as  to  bring 
the  lower  dental  arch  in  front  of  the  upper.  When  the 
epiglottis  drops  back  it  is  necessary  to  introduce  the 
finger  into  the  mouth  and  lift  it  away  from  the  glottis. 
If  these  maneuvers  fail>  artificial  respiration  by  the 
Sylvester  method  should  be  instituted.  If  then  no  air 
enters  the  lungs^  the  trachea  should  be  opened.  If  the 
heart  becomes  weak  during  the  anesthesia,  it  is  well  to 
inject  subcutaneously  a  cardiac  stimidant,  as  nitroglyc- 
erin, digitalis,  spartein,  strychnin.  If  amyl  nitrite  be 
given,  remember  it  is  only  the  temporary  vasomotor  di- 
lator action  that  is  wanted.  If  pushed  beyond  this  not 
easily  determined  limit  it  may  cause  cardiac  paralysis. 
The  head-down  position,  by  determining  more  blood  to 
the  circulatory  center,  aids  in  strengthening  a  heart 
which  has  become  gradually  weak. 

TREATMENT  OF  EMEBGENGIES. 

Methods  of  treating  emergencies  may  be  thus  sum- 
marized: 

1.  Reflex  excitation  of  respiration  by  external  appli- 
cation— for  example,  cold  or  cautery  to  the  epigastriimi, 
ammonia  vapor  to  the  nostrils. 

2.  Reflex  excitation  of  respiration  by  mechanical 
means — ^as  rhythmic  traction  on  the  tongue  (Laborde), 
or  divulsion  of  the  sphincter  ani. 

3.  Artificial  respiration.  Tracheotomy  (when  other 
means  fail). 

4.  Measures  counteracting  circulatory  failure — ^like 
posture  or  rhythmic  compression  of  the  chest  or  abdo- 
men. 

5.  Cardiac  stimulants — as  amyl  nitrite,  nitroglycerin, 
strychnin,  atropin,  spartein,  aromatic  spirits  of  am- 
monia. 

6.  Bleeding  from  a  large  vein  to  relieve  the  over-dis- 
tended right  heart  (when  other  means  fail). 

In  the  majority  of  cases  oxygen,  either  pure  or  at- 
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moBpheric^  is  the  best  resuscitant ;  but  in  some  instances 
well-selected  drugs  are  beneficial. 

It  shoidd  be  kept  in  mind  that  in  the  first  and  second 
classes  the  nerves  must  be  suflBciently  alive  to  convey 
stimuli. 

ANESTHETICS  AND  AKTIPICIAL  LIGHTS. 

On  account  of  its  explosive  nature,  ether  must  not 
be  brought  into  close  proximity  to  exposed  artificial 
lights  or  the  actual  cautery.  If  used  at  night  in  the 
presence  of  gas  or  lamp  light,  the  light  should  be  placed 
as  far  above  and  away  from  the  patienf s  face  as  pos- 
sible. 

When  chloroform  vapor  comes  in  contact  with  gas 
or  lamp  flame,  it  is  decomposed  into  CI,  HCl  and  CCl^. 
Some  or  all  of  these  gases  are  very  irritating  to  the  res- 
piratory mucous  membranes  and  often  cause  violent 
coughing  on  the  part  of  persons  in  a  room  where  chloro- 
form is  being  used.  Gerlinger""  reports  an  operation 
lasting  3  hours  under  these  circumstances,  during  which 
2  physicians  and  4  hospital  sisters  were  seriously  af- 
fected, one  of  the  sisters  dying  two  days  later.  D.  H. 
Galloway,  Chicago,  suggests  hanging  a  cloth  saturated 
with  aqua  ammonia  in  the  room  to  overcome  this  diffi- 
culty. The  two  gases  combine  chemically,  forming  am- 
moniimi  chlorid. 

POSTANESTHETIC  MANAGEMENT. 

Having  brought  the  patient  safely  through  the  an- 
esthesia, it  is  important  to  protect  him  against  un- 
necessary postanesthetic  complications,  especially  bron- 
chitis, pneumonia,  etc.  All  anesthetics  predispose  the  pa- 
tient to  these  and  other  troubles  by  lowering  the  vitality. 
The  patient  has  been  in  a  warm  operating  room,  and 
after  leaving  it  should  be  protected  from  drafts  and 
cold  air  while  being  removed  to  bed.  The  bedroom 
and  the  bed  should  be  warm,  and  they  should  be  kept 
warm  until  perfect  reaction  has  taken  place.     Aspira- 

52.  Arch.  f.  Exper.  Path.  u.  Pharm.,  Bd.  ziyii,  Heft  5  and  6. 
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tion  pneumonia  should  be  guarded  i^ainst  by  ei^eii^ 
that  the  patient  does  n6t  unnecessarily  aspirate  vomited 
'material  into  the  trachea.  The  system  should  be  amply 
supplied  with  fluids,  either  by  'stomach,  by  recttmi  or 
subcutaneously  (physiologic  saline  solution),  to  restore 
the  equilibrium  of  the  functions  and  favor  elimination. 
The  patient  should  be  nourished  as  well  as  circumstances 
permit.  Many  patients  have  been  practically  starved  to 
death  by  receiving  insuflScient  food  and  liquid  to  main- 
tain physiologic  resistance.  All  these  considerations 
count  in  the  final  summing  up  of  resiQts. 

VOMITING   DURING   AND   AFTER   ANESTHESIA. 

Serious  or  persistent  vomiting,  either  during  or  after 
anesthesia,  can  nearly  always  be  prevented  by  right  man- 
agement of  the  patient  and  of  the  anesthesia.  In  the 
first  place,  the  patient  must  be  properly  prepared  for 
the  administration,  and  an  anesthetic  selected  which  is 
suitable  for  the  particular  case  in  hand.  Vomiting  dur- 
ing the  anesthesia  may  be  due  in  some  instances  to  letting 
the  patient  come  partially  out  of  the  anesthesia,  or  to 
^^crowding'*  too  much.  Changing  the  posture  of  the  pa- 
tient, especially  in  incomplete  narcosis,  may  also  cause  it. 
In  a  large  percentage  of  cases,  retching,  vomiting,  or  hic- 
cough can  be  controlled  by  compressing  the  phrenic 
nerve,  the  motor  nerve  of  the  diaphragm,  as  suggested 
by  B.  Joos  of  Winterthur,  Switzerland.  Firm,  gentle 
pressure  is  made  by  the  pulp  of  the  thumb  or  finger 
directly  backward  just  above  the  clavicle  in  the  space 
between  the  two  heads  of  the  stemo-cleido-mastoid 
muscle,  the  patient^s  head  having  been  turned  to  the 
right.  At  this  point  the  phrenic  nerve  is  in  relation 
with  the  anterior  surface  of  the  scalenus  anticus  muscle 
and  can  be  compressed  against  it  when  the  muscle  is 
put  on  the  stretch  by  turning  the  head  to  the  opposite 
Bide.  On  the  left  Bide  the  nerve  passes  more  nearly  over 
the  center  of  the  muscle  than  on  the  right.  In  225  con- 
secutive cases  reported  by  L.  H.  Prince  this  method 
failed  but  12  times.     In  order  to  be  successful  in  the 
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use  of  this  measure,  pressure  ^miuM  be  commeiiced  at 
the  first  sign  of  retching  or  hiccough,  and  should  be 
^ccmtinued  for  a  few  moments  after  cessation  of  the  phe- 
nosiena,  to  preyeiitt  their  retuni. 

Postanesthetic  vomiting  can  be- reduced  almost  to  in- 
significance, if  the  patient  is  .properly 'prepared  for  the 
.  anesthesia ;  if  the  •  anesthetic  be  carefully  selected  and 
skilfully  administered ;  if  the  patient  be  tnmsf erred  from 
:  the  operating  room  to  bed  without  much  jarring,  and  kept 
perfectly  quiet  and  free  from  disturbance  in  bed;  and, 
finally,  by  freeing  the  stomach  of  accumulated  mucus 
or  bile.  Formerly  it  was  my- custom  to  give  the  patient 
from  a  half  pint  to  a  pint  of  hot  water  as  soon  as 
(consciousness  had  returned  sufficiently  to  permit  of  swal- 
lowing. This  either  wadies  the  contents  of  the  stomach 
into  the  duodoium,  or  emesis  occurs,  either  event  doing 
good.  During  the  past  five  years  I  have  practiced  gastric 
lavage,  as  suggested  by  I.  P.  Gunby  of  Sherman, 
Texas."*  Physiologic  saline  solution  may  be  used,  and 
from  one  to  two  quarts  is  usually  sufficient.  A  medium- 
sized  or  small  soft  rubber  stomach  tube  is  introduced, 
through  the  nose,  as  soon  as  administration  of  the  an- 
esthetic is  suspended,  and  the  stomach  washed  while  the 
dressing  is  being  applied.  During  the  procedure  the 
patient's  body  should  be  sufficiently  inclined  head  down- 
ward to  prevent  fiuid  from  entering  the  trachea.  This 
procedure  aids  materially  in  reducing  vomiting  to  in- 
significance. 

Another  method  for  the  prevention  or  control  of 
postanesthetic  nausea,  introduced  by  Mackinrodt,  is  the 
inhalation  of  vin^ar.  It  is  supposed  to  be  equally 
efficacious  after  ether  or  chloroform.  After  trying  it 
in  several  hundreds  of  cases,  I  have  concluded  that  this 
method  is  of  little  value. 

DEDUCTIONS. 

1.  It  is  not  justifiable  to  employ  any  one  anesthetic 

53.  Uedtcal  N«wb,  Jan.  21,  1899. 
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exclusiyelj.  The  safest  anesthesia  depends  on:  1,  the 
choice  of  the  anesthetic  best  adapted  to  the  case  in  hand ; 
2,  the  best  technic  of  preparation^  administration  and 
general  management;  and^  3^  a  skilful  anesthetizer. 

2.  The  recent  advance  in  our  knowledge  of  local  and 
neuroregional  analgesia  has  materially  narrowed  the  field 
of  general  anesthesia^  but  the  local  method  can  not  super- 
cede the  latter. 

3.  Cases  for  anesthesia  should  be  divided  into  three 
groups :  1^  cases  in  which  the  indications  for  local  an- 
esthesia are  absolute;  2,  cases  in  which  the  indications 
for  general  anesthesia  are  absolute;  and  3^  doubtful 
cases.    If  in  doubt^  use  the  general  anesthetic. 

4.  The  mere  fact  that  an  operation  can  be  performed 
under  local  anesthesia  is  not  sufScient  justification  for 
its  employment.  As  a  rule,  better  work  can  be  done  under 
general  narcosis,  and,  especially  in  septic  cases,  post- 
operative complications  are  less  likely  to  occur  after  a 
skilfully  conducted  general  anesthesia  than  after  local. 

6.  Both  ether  and  chloroform  exert  a  destructive  ef- 
fect on  the  erythrocytes  and  reduce  the  amount  of  hemo- 
globin (chloroform  having  the  greater  destructive  ac- 
tion), hence,  in  anemic  patients  at  least,  the  blood  should 
be  examined  before  administering  an  anesthetic.  When 
the  percentage  of  hemoglobin  is  below  40  an  anesthetic 
should  not  be  given  when  it  can  be  avoided.  Even 
with  a  hemoglobin  percentage  of  50  the  danger  is  great. 

6.  Chloroform  tends  to  cause  fatty  degeneration  of 
the  heart,  liver  and  kidneys,  while  ether  has  very  little 
effect  in  this  direction.  On  the  kidneys  the  effect  of 
ether  properly  administered  is  usually  transient;  that 
of  chloroform  is  likely  to  be  more  serious  and  pro- 
longed. 

7.  Ether  is  a  respiratory  depressant,  and  usually  exerts 
its  bad  effects  primarily  on  the  respiratory  system.  Chlo- 
roform is  a  circidatory  depressant,  and  usually  exerts  its 
bad  effects  primarily  on  the  circulatory  system. 

8.  Nitrous  oxid  is  a  true  anesthetic,  and  can  be  em- 
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ployed  for  prolonged  operations  (where  complete  muscu- 
lar relaxation  is  not  essential)  when  administered  with 
certain  proportions  of  oxygen,  either  pure  or  atmos- 
pheric.   Its  use  is  satisfactory  only  in  skilled  hands. 

9.  Ethyl  bromid  and  ethyl  chlorid  are  convenient  for 
primary  anesthesia  and  for  short  operations.  They  are 
probably  less  dangerous  than  chloroform.  Both  are  cir- 
culatory and  respiratory  depressants. 

10.  Chloroform  can  not  be  made  as  safe  as  ether  by 
admixture  with  other  drugs,  although  the  danger  in 
its  administration  may  be  somewhat  reduced  by  this 
means. 

11.  As  a  rule,  strychnin  or  other  heart  tonic  is  indi- 
cated in  the  debilitated  or  preliminary  to  chloroformiza- 
tion,  and  morphin  and  atropin  preliminary  to  etheriza- 
tion.   Oxygen  and  posture  are  the  best  resuscitants. 

12.  Ether  produces  less  circulatory  depression  than 
chloroform.  It  causes  dilation  of  the  arterioles  and  in- 
creased capillary  circulation,  thereby  insuring  a  good 
blood  supply  to  the  circulatory  and  respiratory  centers 
and  to  the  heart  muscle;  consequently  these  systems 
are  in  less  immediate  danger  than  with  chloroform. 

13.  On  account  of  the  reduction  of  body  heat  by  an- 
esthetics, they  should  be  administered  in  a  warm  room; 
and  the  patient  should  be  protected  from  loss  of  heat 
by  proper  covering  of  the  body,  by  keeping  it  dry  so 
far  as  practicable,  and  by  application  of  artificial  heat 
when  necessary.  The  temperature  of  the  operating  room 
should  not  be  above  85  F.  In  changing  the  patient  from 
operating  room  to  bed,  beware  of  cold  halls  or  drafts. 

14.  Compression  of  the  phrenic  nerve  will,  if  properly 
managed,  usually  control  retching  and  kindred  symptoms 
occurring  during  narcosis. 

15.  Postanesthetic  nausea  is  best  prevented  by  prep- 
aration and  after-treatment  which  favor  physiologic 
tonus,  with  especial  reference  to  the  emunctories,  and 
by  gastric  lavage  at  the  termination  of  anesthesia. 
Troublesome  vomiting  is  in  most  instances  quite  un- 
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necessary,  no  matter  which  anesthetic  has  been  given. 
Chloroform  is  likely  to  cause  more  persistent  nausea 
and  vomiting  than  ether. 

16.  Patients  should  be  well  fed  with  easily  digested 
and  non-bulky  food  to  within  a  few  hours  preceding 
anesthetization,  and  shoiQd  be  allowed  water  to  within 
2  or  3  hours  of  it.  This  plan  reduces  shock,  favors 
elimination  of  the  anesthetic  and  other  waste  products 
without  undue  irritation  of  the  emunctory  organs,  and 
the  patient  will  not  suffer  much  from  thirst  and  nausea. 
For  the  same  reasons  water  should  be  given  as  liberally 
as  practicable  after  anesthesia. 

17.  The  danger  from  hemorrhage  is  no  greater  with 
ether  than  with  chloroform,  if  as  great,  since  the  bleed- 
ing which  occurs  from  the  effects  of  ether  is  primary 
and  is  more  certainly  provided  against ;  while  the  cir- 
culatory depression  and  vasomotor  constrktion.  due  to 
chloroform  to  a  great  extent  prev^it  primary  bleeding , 
and  lead  indirectly  to  later  hemorrhage. 

18.  The  safety  margin  between  suflBcient  chloroform 
for  anesthesia  and  the  lethal  dose  is  much  narrower 
than  it  is  with  ether. 

19.  Anesthetic  mixtures  are  in  general  less  safe  than 
the  ''straight  goods.^*  It  is  impossible  to  know  the  rela- 
tive proportions  of  the  different  components  of  a  mixture 
that  the  patient  actually  inhales;  and  when  accidents 
occur  the  anesthetizer  is  hampered  in  his  treatment  by 
not  always  knowing  which  constituent  is  causing  the 
trouble. 

20.  Ether-oxygen  narcosis  is  safer  than  ether  alone^ 
by  the  "closed"  method,  but  the  oxygen  gas  is  superfluous 
in  most  cases  where  ether  is  properly  administered. 

21.  The  ethyl  bromid-ether  method  is  a  time  saver, 
but  is  not  safe.  Ethyl  chlorid-ether  is  probably  still  less 
safe. 

22.  Morphin-ether-chloroform  anesthesia  is  of  positive 
advantage  in  operations  about  the  face,  where  it  is  diffi- 
cult to  maintain  surgical  narcosis  by  the  ordinary  means. 
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Sonchon's  special  inhaler  is  a  valuable  adjunct  in  these 
circumstani^s. , 

23.  As  a  rule  successions  of  anesthetics  should  be 
avoided,  with  the  exception  of  nitrous  oxid-ether. 

24.  Ether  given  alone  is  especially  dangerous  in  the 
presence  of  arteriosclerosis,  and  chloroform  especially  so 
in  anemia  and  where  there  are  degenerative  changes  in 
the  vital  organs. 

25.  Partial  or  "talking''  anesthesia  is  best  in  some 
cases,  but  should  be  avoided  in  prolonged  operations 
unless  taken  quietly  and  with  apparent  abolishment  of 
pain  sense. 

26.  Primaiy  ether  narcosis  stands  n^xt  to  nitrous 
oxid  for  short  operations^ 

27.  Hypnotic  anesthesia  should  be  employed  only  ex- 
ceptionally, if  at  all. 

28.  In  a  patient  liable  to  recurrent  insanity,  anesthe- 
sia is  dangerous,  but  not  so  in  one  already  insane. 

29.  Paralysis  following  anesthesia  is  almost  always  a 
pressure  paralysis  and  is  preventable. 

30.  In  myocardial  disease  all  anesthetics  are  especially 
dangerous,  while  in  purely  valvular  disease  they  usually 
create  but  little  disturbance.  Ether  is  the  anesthetic 
of  choice,  and  is  safer  for  many  major  operations  in 
these  cases  than  local  anesthesia.  Asphyxiation  should 
be  especially  avoided  in  administering  an  anesthetic  in 
the  presence  of  heart  disease.  The  use  of  chloroform 
is  entirely  out  of  question  in  myocardial  disease. 

31.  In  the  plethoric  and  the  obese,  especial  care  must 
be  exercised  in  the  selection  and  administration  of  an- 
esthetics, the  chief  danger  encountered  being  from  res- 
piratory disturbance  (often  due  to  turgescence  and  con- 
sequent swelling  of  the  boundary  parte  of  the  upper  air 


32.  Ether  is  the  best  anesthetic  in  obstetric  practice. 
Chloroform  is  more  dangerous  to  both  mother  and  child. 

33.  Rectal  etherization  is  feasible,  but  too  dangerous 
to  be  employed  in  a  routine  way  in  any  class  of  cases. 
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34.  Any  anesthetic^  but  especially  ether^  shoiQd  be 
given  with  the  greatest  caution  in  the  presence  of  spe- 
cial susceptibility  to  acute  bronchial  affections.  Great 
care  shoiQd  also  be  exercised  in  the  presence  of  asthma, 
and  chloroform  is  in  some  cases  preferable  to  ether. 

35.  Patients  with  peritonitis  require  a  dangerous  de- 
gree of  anesthesia  to  produce  relaxation  of  the  abdomen. 
The  anesthetizer  should  be  extremely  careful  about 
"crowding''  the  anesthetic  to  overcome  the  rigidity 
brought  about  by  the  manipulation  of  sensitive  or  in- 
flamed tissues^  since  handling  such  tissues  often  causes 
a  dangerous  degree  of  shock. 

36.  The  best  type  of  inhaler,  for  both  chloroform  and 
ether,  is  one  made  on  the  principle  of  the  Esmarch 
chloroform  mask. 

37.  The  tongue  forceps  and  the  gag  are  seldom  re- 
quired, and  the  latter  often  endangers  life,  as  ordinarily 
used.  The  right  management  of  the  jaw  during  nar- 
cosis will  nearly  always  render  these  instruments  super- 
fluous. 

38.  The  anesthetizer  should  gain  the  confidence  of 
the  patient  as  to  his  carefulness  and  ability,  so  that 
the  mind  may  be  at  rest  on  these  points.  Patients 
who  greatly  fear  anesthesia  are  the  ones  liable  to  cause 
the  anesthetizer  the  most  trouble. 

39.  The  patient  shoiQd  be  kept  as  free  as  possible  from 
noise  and  other  disturbances  during  the  induction  of  an- 
esthesia. 

40.  "Crowding''  an  anesthetic  is  usually  not  justi- 
fiable, as  it  adds  materially  to  the  danger.  The  neces- 
sity for  "crowding"  is  the  chief  objection  to  the  use  of 
the  nitrous  oxid-ether  method  as  ordinarily  carried  out. 

41.  No  time  should  be  lost  in  getting  the  patient  in 
the  hands  of  the  surgeon  after  narcosis  is  complete ;  and 
the  surgeon  should  operate  as  rapidly  as  possible  con- 
sistent with  good  work. 

42.  In  administering  an  anesthetic  the  dose  should  be 
regulated  by  the  effect.     The  elaborately  constructed 


Digitized  by 


Google 


425 

pseudo-scientific  apparatus  for  accurately  measuring  the 
dose  is  dangerous,  cumbrous  and  expensive. 

43.  When  chloroform  is  used,  administer  it  slowly,  es- 
pecially in  the  early  stages  of  anesthesia.  The  amount 
of  anesthetic  needed  for  the  average  subject  varies  with 
climatic  conditions. 

44.  The  pupillary  reflexes  constitute  the  best  guide  to 
the  presence  or  absence  of  surgical  anesthesia,  and  the 
best  danger  signal.  Touching  the  cornea  with  the  finger 
to  determine  the  presence  or  absence  of  surgical  an- 
esthesia is  unwarranted.  The  anesthetizer  should  watch 
carefully  the  pupils,  pulse,  respiration,  and  the  color  and 
condition  of  the  skin,  depending  on  no  single  symptom 
as  a  danger  signal.  The  patient  should  be  carefully 
watched  from  the  beginning  of  the  anesthesia  until  fully 
restored  to  consciousness. 

45.  When  anesthetics  are  properly  administered  the 
patient  seldom  struggles.  Noisy  respiration  during  an- 
esthesia should  be  the  exception,  as  it  generally  means 
faulty  management. 

46.  The  minimum  amount  of  anesthetic  should  be 
given  which  is  consistent  with  the  production  and  main- 
tenance of  the  desired  degree  of  anesthesia. 

47.  The  weight  of  evidence  is  overwhelmingly  in  favor 
of  ether  rather  than  chloroform.  There  are  very  few 
contraindications  to  ether  when  it  is  properly  managed. 

48.  Statistics  do  not  suflSciently  represent  the  dangers 
encountered,  as  the  hair-breadth  escapes  far  outnumber 
the  deaths. 

49.  The  skilful  anesthetizer  is  never  at  a  loss  to  know 
what  to  do  in  emergencies — and  he  does  the  necessary 
thing  instantly.  Most  of  the  deaths  occur  in  the  hands 
of  the  relatively  unskilled. 

50.  The  greatest  danger  from  chloroform  is  during 
the  second  stage  of  narcosis.  Profound  chloroform  nar- 
cosis should  not  be  induced  within  five  minutes,  nor 
should  it  often  require  more  than  ten  minutes  to  pro- 
duce it. 

28 


Digitized  by 


Google 


426 

51.  Chloroform  is  nearly  or  quite  as  dangerous  in  the 
vigorous  as  in  the  debilitated,  because  the  vigorous  circu- 
lation takes  it  up  and  distributes  it  rapidly.  Often  it 
is  the  concentration  of  chloroform  in  the  system,  rather 
than  the  amoimt,  which  kills. 

52.  In  the  treatment  of  anesthetic  asphyxia,  trache- 
otomy should  be  resorted  to  when  other  means  fail. 

53.  In  anemia  of  the  medulla  the  patient  should  be 
placed  in  the  head-down  position.  In  sudden  paraljrtic 
dilation  of  the  right  heart,  as  after  several  deep  inhala- 
tions of  chloroform,  the  heart  should  be  rhythmically 
compressed  by  squeezing  the  chest ;  or  the  patient  placed 
temporarily  in  the  feet-down  posture  to  empty  the  heart, 
artificial  respiration  being  constantly  maintained. 

64.  The  safe  anesthetic  will  probably  never  be  found, 
as  the  production  of  unconsciousness  has  an  element 
of  danger  associated  with  it.  Nitrous  oxid-oxygen  an- 
esthesia is  the  safest  anesthesia  known. 

65.  It  is  more  the  method  employed  and  skill  dis- 
played in  administering  anesthetics  than  the  particular 
anesthetic  used  that  in  most  cases  lead  to  favorable  ter- 
mination and  rapid  recovery  from  an  operative  pro- 
cedure. 

56.  The  surgeon  is  frequently  more  concerned  about 
the  anesthetizer^s  work  than  about  his  own,  as  in  over 
half  the  cases  the  anesthetic  is  more  dangerous  than  the 
operation.  The  surgeon  can  not  do  his  best  operating 
while  devoting  half  his  attention  to  the  anesthetic. 

57.  When  possible,  anesthetics  should  be  administered 
by  those  especially  skilled  in  their  use.  The  specialist  in 
anesthesia  is  a  necessity  of  the  times,  and  in  order  to 
become  a  first-class  anesthetist  special  aptitude  is  re- 
quired. 

58.  The  subject  of  surgical  anesthesia  should  be  taught 
as  a  special  branch  in  medical  colleges,  and  each  senior 
student  should  have  practical  experience  along  this  line, 
under  the  supervision  of  a  skilled  anesthetist. 

59.  If  all  physicians  and  surgeons  could  be  made  to 
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realize  the  fact  that  chloroform  is  vastly  more  danger- 
ous than  ether,  then  chloroform  would  be  discarded  as 
a  routine  anesthetic  and  used  only  in  exceptional  cases. 

XoTE. — ^At  the  meeting  of  the  American  Surgical  Associa- 
tion, held  in  Washington,  May  12-14,  1903,  John  C.  Munro, 
Boston,  reported  a  series  of  500  surgical  patienta  showing  al- 
bumin and  casts  in  the  urine,  without  evidences  of  renal  de- 
generation before  anesthetization.  Nearly  all  of  these  patients 
were  anesthetized  with  ether,  and  in  none  of  them  was  any 
noticeable  renal  damage  inflicted.  Most  of  these  patients 
were  of  the  poorer  classes  and  entered  the  hospital  poorly 
nourished  and  debilitated. 

DISCUSSION. 

Db.  James  £.  Moobe,  Minneapolis — I  dissent  from  the  last 
statement  the  gentleman  made.  I  have  been  doing  surgery  for 
the  past  thirty  years,  and  have  done  a  lot  of  it  during  the 
past  twenty  years.  I  have  used  chloroform  in  95  per  cent, 
of  all  my  operations,  and  I  have  never  had  a  death,  either  at 
the  time  or  subsequently,  due  to  the  anesthetic.  The  author 
says  that  when  a  patient  dies  from  ether  anesthesia  it  is 
usually  due  to  faulty  administration.  That  remark,  gentle- 
men, applies  eminently  to  chloroform.  His  third  conclusion 
is  worth  discussion,  if  he  had  made  no  other  remark  during 
his  whole  paper.  He  says  a  competent  anesthetizer  is  neces- 
sary. With  a  competent  anesthetizer  I  have  no  fear  of  chloro- 
form, save  in  cases  where  its  use  is  contraindicated,  and  the 
longer  I  use  it  the  more  convinced  I  become  of  the  truth  of 
this  principle.  It  is  not  the  anesthetic  that  is  dangerous 
so  much  as  the  unskilled  anesthetizer. 

Dr.  a.  J.  OcHSNEB,  Chicago — ^The  statement  made  by  Dr. 
Moore  concerning  the  anesthetist  who  understands  his  busi- 
ness thoroughly  is  absolutely  correct,  but  we  roust  remember 
that  more  than  one-half,  and  possibly  more  than  three- 
fourths,  of  all  the  anesthetics  are  administered  by  anesthetists 
with  very  little  experience,  consequently,  with  the  conditions 
as  they  exist,  I  believe  that  the  last  conclusion  of  the  author 
will  still  stand.  In  my  own  practice  I  use  chloroform  to  anes- 
thetize the  patient  regularly  and  change  to  ether  before  the 
operation  is  begun,  unless  there  is  a  distinct  contraindica- 
tion, and  I  do  it  because  I  have  a  competent  anesthetist.  I 
would  not  do  so  unless  I  had.  So,  taking  the  conditions  as 
they^  should  be,  I  believe  that  Dr.  Moore's  point  would  be 
perfectly  right,  but  taking  the  conditions  as  they  exist.  I  be- 
lieve that  the  author's  conclusion  is  absolutely  correct.  There 
is  always  a  feeling  of  confidence  in  the  operator,  if  his  an- 
esthetist is  not  experienced  in  giving  ether,  because  the  more 
he  gives  the  better  it  is  for  the  patient,  while,  if  the  same 
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aneethetist  should  give  too  much  chloroform  it  would  be  very 
bad  for  the  patient.  I  would  say  that  if  either  of  these  an- 
esthetics give  trouble  to  the  patient,  then  that  anesthetic 
should  not  be  used  again  during  the  same  operation.  If 
chloroform  be  given  and  the  patient  shows  any  bad  symp- 
toms, the  chloroform  should  be  abandoned  throughout  the  op- 
eration,  because  the  second  or  third  time  that  trouble  comes  it 
may  be  fatal.  In  the  administration  of  chloroform  one  point 
to  be  borne  in  mind  which  very  frequently  is  overlooked,  is 
that  when  trouble  comes  it  is  important  to  get  rid  of  as  much 
of  the  chloroform  as  possible.  In  making  artificial  respira- 
tion for  the  purpose  of  resting  the  patient,  as  a  rule,  the  first 
thing  done  is  to  lift  the  arms  and  fill  the  lungs,  presumably 
with  air,  but  as  a  matter  of  fact  with  the  chloroform,  which 
is  in  the  upper  part  of  the  lungs,  and  therefore,  instead  of 
giving  the  patient  air  you  give  him  a  very  large  dose  of  chloro- 
form on  top  of  what  he  already  has.  Therefore,  the  first  thing 
to  do  is  to  make  a  number  of  very  rapid  and  complete  com- 
pressions of  the  chest  in  order  to  force  out  as  much  of  the 
chloroform  as  possible.  Aside  from  artificial  breathing,  I  be- 
lieve there  is  absolutely  no  use  in  all  the  methods  which 
have  been  reconunended  for  the  purpose  of  reviving  patients 
who  have  gotten  into  a  dangerous  condition  during  the  ad- 
ministration of  an  anesthetic.  There  are  but  very  few  min- 
utes to  do  anything  for  the  patient  if  there  is  real  danger. 
The  practice  Dr.  Mellish  makes  of  preparing  the  patient  is 
very  good.  By  his  taking  a  big  dose  of  castor  oil  to  get  rid 
of  the  fecal  matter  he  is  placed  in  a  much  better  condition  to 
stand  the  anesthetic.  Of  course,  if  his  kidneys  are  bad,  or  if 
he  has  a  bad  heart,  these  conditions  should  be  looked  after. 
The  element  of  confidence  on  the  part  of  the  patient  is  of  the 
very  greatest  importance.  If  you  have  a  person  giving  the 
anesthetic  in  whom  the  patient  has  confidence  that  patient 
is  not  likely  to  get  into  trouble.  If  the  patient  vomits  after 
the  operation,  gastric  lavage  will  give  immediate  relief  in 
most  cases. 

Db.  M.  B.  Tinker,  Baltimore — ^Local  anesthesia  I  feel 
should  be  so  much  more  extensively  used  than  is  now  done. 
Many  surgeons  do  not  appreciate  how  much  can  be  done  under 
local  anesthesia.  As  an  example,  hernia  operations  can  be 
done  under  cocain  and  with  so  little  discomfort  to  the  patient 
that  they  say  in  many  instances  that  the  pain  is  less  than  at- 
tempts made  to  reduce  the  hernia  by  taxis.  I  would  not  ad- 
vocate local  anesthesia  in  all  cases  by  any  means,  but  I  am  con- 
vinced that  it  does  save  a  certain  number  of  deaths  frcMU 
ether  pneumonia,  lung  embolism,  heart  failure  and  other 
causes  which  I  do  not  believe  can  be  avoided  if  general  an- 
esthesia is  employed.  Several  factors  essential  to  success  in 
the    use    of    a    local    anesthetic:     In    the    first    place    the 
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patient  should  understand  the  advantages  of  operation  under 
local  anesthesia^  and  want  it  done  in  this  manner.  If  he  does 
not  want  the  operation  done  in  this  manner  he  will  object 
to  the  slightest  pain  and  you  will  not  be  successful.  Another 
point  of  great  importance  is  the  necessity  for  taking  plenty  of 
time;  you  can  rush  local  anesthesia.  You  have  to  take  care 
to  infiltrate  tissues  well  and  take  time  for  dissection.  If 
you  do  not  you  will  cause  your  patient  much  pain  and  he  will 
complain  so  bitterly  that  you  can  not  complete  the  operation. 
A  good  sized  preliminary  dose  of  morphin  is  also  of  great  im- 
portance, say  1-6  of  a  grain  one  hour  before  the  operation, 
another  1-6  at  the  beginning  of  the  operation  and  still  an- 
other 1-6  during  the  operation.  A  good  moral  anesthetist  at 
the  head  of  the  table  will  be  of  great  advantage  in  distracting 
the  patient's  attention  from  the  slight  pains. 

De.  William  J.  Mayo,  Rochester,  Minn. — We  have  for 
years  preferred  ether  to  chloroform,  even  though  there  may 
be  just  as  many  deaths  from  ether  as  from  chloroform.  When  a 
fatal  result  does  occur,  the  patient  has  a  much  better  chance 
to  bid  good-bye  to  his  friends  than  if  he  died  from  chloroform 
anesthesia.  Dr.  Ochsner  brought  out  one  very  excellent  point, 
that  the  first  thing  to  do  in  trouble  from  chloroform  anes- 
thesia is  to  force  all  of  the  chloroform  out  of  the  lungs  by 
compressing  the  lungs  before  forcing  the  patient  to  take  an 
inspiration.  The  Souchon  anesthetizer  is  a  very  valuable  ap- 
paratus for  operations  on  the  throat  and  mouth. 

There  is  a  large  tendency  in  this  country  to  settle  things  in 
the  laboratory.  This  can  not  be  done.  Now,  take  the  ques- 
tion of  hemoglobin,  and  the  influence  which  it  exerts  on 
anesthesia;  the  amount  of  hemoglobin  present  is  not  usually 
so  important  a  fact  as  is  the  cause  of  a  loss  of  hemoglobin. 
I  have  often  operated  when  the  hemoglobin  was  as  low  as  25 
per  cent.,  due  to  hemorrhage,  and  I  have  never  seen  an  acci- 
dent following  such  an  operation.  But  if  you  do  an  operation 
on  a  case  in  which  from  some  malignant  cause  the  hemo- 
globin is  reduced  to  40  per  cent,  or  50  per  cent.,  and  the 
oxygen-carrying  power  of  the  patient  is  decreased,  you  stand 
a  chance  to  lose  the  case  because  with  cachexia  the  blood  is 
poor  in  oxygen-carrying  power.  We  are  exceedingly  afraid  of 
low  hemoglobin  in  cancerous  disease,  but  I  would  not  hesitate 
to  perform  an  operation  with  the  hemoglobin  as  low  as  25 
per  cent.,  provided  the  disease  is  due  to  blood  loss  resulting 
in  anemia,  and  provided  I  can  reach  the  cause  of  the  loss  of 
hemoglobin. 

Dr.  John  E.  Summers,  Jr.,  Omaha — I  want  to  call  atten- 
tion to  the  post-operative  effects  of  anesthetics  on  the  tem- 
perature curve.  For  some  time  I  have  been  noticing  that  after 
prolonged  operations  under  ether  we  would  occasionally  get 
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a  temperature  curve.  This  used  to  be  called  "reaction,"  but 
now  I  have  become  convinced  that  it  is  due  to  the  anesthetic. 
I  have  gotten  so  that  I  think  I  can  recognize  it,  and  am  not 
alarmed. 

Anybody  who  has  lost  a  case  on  the  table  never  forgets  the 
anesthetic.  I  have  had  the  misfortune  to  lose  one  case  <m  the 
table  from  chloroform,  and  it  does  not  make  me  feel  any  bet- 
ter to  know  that  every  surgeon  in  my  vicinity  has  had  the 
same  experience.  Death  comes  so  suddenly  that  it  does  not 
give  you  an  opportunity  to  protect  yourself  or  your  patient. 
Dr.  Mayo  has  expressed  it  very  nicely  by  saying  that  it 
does  not  even  give  the  patient  an  opportunity  to  say  good-bye 
to  his  physician  or  his  friends.  Rec^itly  a  little  child  was 
brought  into  the  hospital  with  a  compound  fracture  of  the  leg. 
He  was  given  chloroform  and  the  fracture  reduced.  Just  as 
he  was  coming  out  of  the  anesthetic  he  vomited  and  aspirated 
some  potato  into  his  trachea.  I  opened  the  trachea  immed- 
iately, but  the  child  died  from  asphyxiation.  I  think  it  is 
always  better  in  emergency  work,  especially  among  children, 
to  wash  out  the  stomach  prior  to  the  administration  of  the 
anesthetic,  and  in  our  hospital  where  much  emergency  work 
is  done,  I  have  made  this  a  standing  order  because  we  can 
not  know  whether  the  stomach  is  empty  or  full. 

In  the  Johns  Hopkins  Hospital,  I  notice  by  their  Bulletin, 
that  Gushing  has  found  by  experiments  with  the  tonometer 
that  chloroform  always  reduces  arterial  pressure  more  than 
does  ether.  I  think  there  is  no  doubt  that  we  are  more  liable 
to  have  accidents  happen  if  we  use  chloroform  than  if  we  ad- 
minister ether. 

Db.  E.  J.  Mellish,  El  Paso,  Texas — ^Dr.  Ochsner  spoke  about 
using  chloroform  in  all  cases  when  he  has  a  competent 
anesthetizer.  It  can  be  used  more  safely  with  a  competent 
anesthetizer,  but  I  have  found  from  experience  that  no  mat- 
ter how  chloroform  is  used  it  is  more  dangerous  than  ether. 
Dr.  Moore's  favorable  experience  with  chloroform  is  doubtless 
due  to  skilful  management  of  the  anesthesias.  Within  a 
period  of  eight  years  I  saw  four  deaths  on  the  table  from  an- 
esthetics, three  from  chloroform  and  one  from  ether.  The 
patient  who  died  from  ether  was  extremely  apprehensive  be- 
fore the  anesthesia — lacked  the  necessary  confidence  in  the 
anesthetizer.  When  this  confidence  is  absent  the  danger  is 
greatly  increased.  I  have  had  at  my  disposal  the  records  of 
6,000  anesthesias  at  a  Chicago  hospital.  The  first  three 
thousand  anesthetics  were  given  under  the  supervision  of 
skilled  anesthetizers.  The  last  three  thousand  were  given  by 
those  much  less  skilled  in  the  administration  of  anesthetics. 
There  were  three  deaths  in  this  series,  all  occurring  in  the 
second  three  thousand  cases.  Wlien  chloroform  is  used,  dang- 
erous symptoms  are  likely  to  develop  much  more  rapidly  than 
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after  ether  administration,  and  in  the  latter  condition  you 
have  a  much  better  chance  to  resuscitate  your  patient. 

Another  thing  is,  that  chloroform,  being  heavy,  is  eliminated 
very  slowly,  and  it  has  been  detected  in  the  sputa  two  or  three 
days  after  the  anesthesia.  This  means  that  the  patient  is 
continuously  more  or  less  poisoned  during  this  time.  Ether 
is  eliminated  much  more  rapidly. 
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DANGERS    ATTENDANT    ON    ATTEMPTS    AT 
GAINING  THE  INTERVAL  IN  OPERA- 
TIONS  FOR  APPENDICITIS. 


RICHARD  H.  GIBBONS,  M.D. 
scEAirroN. 


It  is  strange  that  medical  men  in  general  and  anato- 
mists and  physiologists  in  particular  claim  that  the  ap- 
pendix vermif  ormis  has  no  f  miction^  that  it  is  a  useless 
appendage^  playing  the  part  of  catching  any  old  things 
or  furnishing  the  surgeon  opportxmity  to  rake  in  ill- 
gotten  gain.  Ridiculous  as  it  is  to  compare  inanimate 
things  to  parts  of  the  human  body,  it  may  be  well  to  do 
so  here,  in  order  to  state  that  at  such  a  right-angled 
junction  as  is  formed  by  the  ileocecal  connection,  an  oil 
cup  would  be  furnished  in  mechanics,  while  in  hy- 
draulics, as  in  a  sewerage  system,  for  instance,  a  man- 
hole would  be  placed.  This  appendage  apparently  has 
secretory  fimctions  by  which,  it  is  fair  to  assume,  the 
natural  tendency  to  pastiness  of  the  residue  of  digestion, 
after  it  comes  to  the  cecum,  is  so  modified  that  it  is  ren- 
dered less  adhesive ;  the  cecum  being  the  receptacle  for 
the  effete  fecal  mass  needs,  it  would  appear,  lubricating 
material,  and  this  assumption  indicates  the  necessity 
therefor,  in  order  that  the  fecal  current  and  the  pro- 
pulsion of  the  mass  may  not  become  interrupted. 
Whether  this  assumption  is  based  on  incorrect  reasoning, 
the  physiologic  chemist  ought  to  be  able  to  demon- 
strate. 

A  normally  situated  appendix  free  from  disease  means 
to  its  possessor,  other  things  being  equally  normal,  that 
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he  shall  be  freer  than  others  from  the  one  great  danger 
attendant  on  life  from  the  cradle  to  the  grave — constipa- 
tion. Understand  that  no  inference  is  to  be  deduced 
from  this  statement  that  constipation  is  the  cause  of  ap- 
pendicitis; on  the  contrary^  appendicitis  or  appendiceal 
irritation,  from  which  one  may  suffer  a  great  part  of  his 
lifetime  before  sufficiently  extensive  involvement  takes 
place  to  make  up  the  condition  known  as  the  ^'attack/' 
is  always  productive  of  constipation;  mark  the  distinc- 
tion as  well  as  the  difference.  Constipation  seldom, 
if  ever,  produces  appendicitis.  Diarrhea  may  occa- 
sionally do  so ;  these  conditions  usually  are  but  symptoms 
of  the  disease;  that  they  are  relieved  by  non-surgical 
means  is  not  evidence  that  they  were  the  cause  of,  nor 
that  it  is  cured  by  such  relief. 

This  brings  us  to  the  consideration  of  the  many  ail- 
ments referred  to  the  gastrointestinal  tract  during  in- 
fancy and  childhood  which  are  often  misinterpreted  as 
"gastric  difficulties,^^  "cholera  infantum,*^  "cholera  mor- 
bus," "colic,"  "gastrointestinal,"  "intestinal"  and  "nerv- 
ous dyspepsia,"  'Tdver  ailments,"  "constipation,"  or  even 
"diarrhea" — for  a  diseased  appendix  quite  as  often 
causes  diarrhea  as  constipation,  and  sometimes  we 
note  these  conditions  alternating  in  given  cases.  Such 
"ailments,"  "difficulties"  and  "disturbances"  are  nearly 
if  not  always,  due  to  a  diseased  appendix,  the  disease 
condition,  located  in  its  mucous  membrane,  having  been 
produced  by  some  infection,  the  result  of  impure  food- 
product,  or  by  the  exanthemata,  influenza ;  or,  catarrhal 
inflammation  due  to  cold  is  as  likely  to  affect  the  mucous 
membrane  of  the  appendix  as  mucous  membranes  else- 
where, even  to  the  extent  of  slight  superficial  ulceration 
thereof,  each  attack  passing  through  the  various  stages 
on  to  the  process  of  cicatrization,  the  appendix  itself  not 
showing  any  marked  pathologic  change  at  the  time  of 
these  repeated  ulcerative  attacks.  Eventually  the  stenosed 
or  strictured  conditions  following  the  inflammatory 
changes  show  up  as  cicatricial  contractions  and  these 
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fonn  more  or  less  perfectly  retentive  diaphragms  which 
interfere  accordingly  with  the  complete  emptying  of  the 
appendix  of  its  secretions^  or  its  attempts  at  ridding 
itself  of  foreign  particles  that  may  be  accidentally  forced 
into  its  lumen;  an  appendix  thus  crippled  daring  in- 
fancy or  childhood,  while  a  menace  to  perfect  health  and 
likewise  to  life,  may  not  nntil  years  after  the  initial 
disturbance  cause  highly  dangerous  or  fatal  effects. 
During  these  years  the  symptoms  may  be  of  the  character 
known  as  ^digestive  disturbances/'  and  the  patient  may 
have  taken  numerous  forms  of  quack  nostrums. 

In  making  our  diagnoses  for  appendicitis  we  should 
have  to  contend  with  but  three  forms  of  the  disease: 
the  pre-inflammatory,  the  inflammatory,  and  the  post- 
inflammatory. Further  division  and  subdivision  serve 
but  to  confuse  and  bring  about  an  obscure  or  doubtful 
diagnosis  which  in  turn  serves  to  bring  about  delay 
until  the  opportune  moment  is  passed.  In  our  exami- 
nations let  us  not  look  for  symptoms  alone  at  the  great 
risk  of  misinterpreting  them ;  rather  let  us  look  for  signs, 
one  sign  in  particular,  that  of  tenderness. 

This  sign  was  pointed  out  to  us  years  ago  by  Dr. 
Charles  McBumey  of  New  York  City,  and  it 
is  almost  infallible  in  determining  the  condition 
of  advancing  inflammation  of  the  appendix.  As 
you  know,  its  presence  is  made  manifest  by 
pressure  being  applied  at  the  point  that  is 
known  to  be  the  normal  site  of  the  base  of  the  appendix 
when  it  is  involved  by  lymphangitis.  McBumey  de- 
scribed it  as  a  point  of  exquisite  tenderness,  and  his 
friend.  Dr.  Lewis  A.  Stimson,  also  of  New  York,  named 
it  "McBumey's  point."  A  number  of  years  ago  I 
evolved  a  process  of  reasoning  from  my  then  somewhat 
limited  knowledge  of  this  subject  and  accordingly  wrote 
an  article  which  was  published  in  the  New  York  Medical 
Journal,  April  18,  1891,  page  452.  At  that  time  I  en- 
tertained ideas  that  somewhat  deprecated  the  value  of 
this  sign.    Greater  experience,  however,  has  taught  me 
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to  regard  it  most  highly.  I  felt  somewhat  diffident  of 
having  published  this  article  until  about  a  year  ago^ 
when  I  read  the  statements  regarding  this  point  from 
the  pen  of  the  distinguished  surgeon,  Sir  Frederick 
Treves.  In  his  article  he  attempts,  without  success,  to 
belittle  the  McBumey  point  as  a  sign  of  appendicitis  by 
stating  that  he  found  that  the  location  of  the  appendix 
in  his  postmortem  work  did  not  correspond  with  the 
*^point^^  as  noted  in  the  living  subject. 

The  refinement  of  the  diagnostic  sign  of  McBumey, 
palpation  of  the  appendix,  as  given  to  us  by  Dr.  Qeo. 
M.  Edebohls  of  New  York,  is  the  open  sesame  to  the 
dismal  cavern  of  appendicitis,  for  by  this  key,  that  of 
palpation  of  the  appendix  itself,  we  can  trace  its  entire 
outline,  and  also  detect  the  tenderness  caused  by  disease 
situated  within  its  walls  and  this  during  the  pre-inflam- 
matory  stage.  Hence  its  exceeding  great  importance,  for 
on  recognition  of  the  relative  value  of  these  tests  of 
McBumey  and  Edebohls  and  their  application  and 
prompt  action  as  a  result  of  the  knowledge  gained  there- 
by, will  depend  the  relative  danger  of  early  as  compared 
with  late  operation. 

The  symptoms  of  acute  appendicitis  are  of  so  definite 
a  character  that  ^Tie  who  runs  may  read"  and  the  phy- 
sician listening  to  the  history  of  one  suffering  from  an 
"attack**  ought  to  be  able  to  make  a  diagnosis  by  tele- 
phone and  that  even  at  long  distance.  Had  one  in  his 
enthusiasm  during  the  discussion  of  this  subject  at  our 
last  meeting  made  an  appeal  for  a  certain  great  leader 
of  fashion,  then  the  uncrowned  King,  to  set  a  pace  for 
the  world  to  follow  by  having  his  diseased  appendix  re- 
moved, such  disease  condition  having  been  interpreted 
from  the  daily  press  reports  of  his  "stomach  troubles,** 
"intestinal  difficulties,**  "influenza,**  and  last,  but  by  no 
means  least,  *^umbago  attacks,**  how  such  a  one  would 
have  been  laughed  at;  and  yet  any  experienced  American 
physician  or  surgeon  would  have  been  warranted  in  in- 
terpreting these  reports  of  the  case,  even  at  that  time 
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as  meaning  nothing  else  but  appendicitis^  thus  making  a 
diagnosis  even  by  cable.  The  primary  danger  in  con- 
nection with  appendicitis  is  that  the  pre-inflammatory 
stage  of  the  disease  is  not  detected;  this  being  due  to 
the  old  time  nonsensical  ideas^  among  which  that  of  a 
tumor  of  perit3rphlitic  origin  is  uppermost,  having  been 
too  strongly  entrenched  in  the  minds  of  many  medical 
men.  What  a  midtitude  of  woes,  miseries  and  sufferings 
could  be  swept  away  were  we  but  to  recognize  ih  the  in- 
fant or  child  its  mildly  diseased  appendix,  which  in  ' 
time,  if  left  to  the  uncertainty  of  medical  treatment, 
plus  dietary  juggling,  must  come  to  the  inevitable  state 
of  diffuse  inflammation,  when  still  greater  danger  be- 
comes attached  to  the  situation,  and  this  even  though 
we  operate  at  the  very  earliest  hour  of  this  stage  of  *'at- 
tack."  If  we  operate  late  in  the  attack,  let  us  not  forget 
that  the  operation  may  be  followed  by  hernia,  "to 
plague  the  patient  and  vex  the  surgeon,**  as  Joseph  D. 
Bryant  has  so  aptly  said. 

The  greatest  danger  of  all,  however,  in  connection  with 
the  diseased  appendix  is  that  of  the  "wait  and  watch*' 
method  of  treatment,  consisting  of  no  matter  what  kind 
one  may  suggest,  from  the  most  heroic  to  that  of  the 
complete  ^let  alone  plan,**  instead  of  surgical  interven- 
tion, until  hour  after  hour  has  flitted  away  in  the  vain 
and  forlorn  hope  that  lost  opportunity  may  return,  until 
we  find  ourselves  facing  a  problem,  the  outcome  of  which 
is  most  dubious  regardless  how  well  calculated  may  be 
its  attempted  solution.  No  amoimt  of  medical  treat- 
ment or  dietary  adjustment  can  ever  make  amends  for 
the  delay  that  leads  us  into  such  a  predicament.  Every 
hour  so  lost  regardless  of  what  one*s  fancy  may  choose 
for  him  in  his  attempt  at  regaining  this  lost  opportimity, 
the  more  surely  adds  its  own  danger,  until  clanger  after 
danger  beset  the  path  chosen  so  recklessly,  as  he  casts 
aside  the  opportune  moment  for  surgical  treatment  of 
which,  if  he  take  advantage,  he  will  be  saved  embarrass- 
ment, to  say  the  least.    Another  and  very  grave  danger 
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attendant  on  attempt  at  gaining  what  may  seem  to  be 
the  golden  opportunity  for  snrgical  interference,  or  op- 
eration during  "interim/*  is  that  the  patient  finding 
that  he  has  recovered  from  his  "attack**  believes,  and  is 
encouraged  by  his  medical  attendant  in  thus  believing, 
that  he  may  have  been  "cured,**  so  he  flatly  refuses  to 
have  an  operation  at  this  time,  favorable  and  all,  though 
it  may  seem  to  him.  A  number  of  such  cases  must 
have  come  under  the  observation  of  every  medical  man 
of  considerable  experience  with  patients  aflBicted  with 
the  disease.  I  have  had  quite  a  number;  many  of  them 
are  still  miserable;  some  have  died  from  other  attacks, 
no  operation  having  been  performed,  while  a  few  have 
not  been  re-attacked ;  their  time  is  yet  to  come.  So  that, 
after  all  due  consideration  has  been  given  to  the  dangers 
attendant  on  attempt  at  gaining  the  "interim**  in  the 
operation  for  appendicitis,  it  would  seem  apropos  to  here 
cry  "physics  to  the  dogs,**  and  that  immediate  surgical 
intervention  should  be  the  shibboleth  of  every  physician 
and  surgeon !  To  play  on  the  immortal  bard*s  great  cre- 
ation, the  Soliloquy  of  Hamlet,  why  should  not  the 
sufferer  from  a  diseased  appendix  say:  "Doctor,  why 
not  rather  bare  the  ills  I  now  have  than  wait  for  others 
that  you  know  not  of?** 

Treves  says  what  is  so  well  known  even  here 
in  America,  that  there  will  die  but  about  five  per  cent, 
of  those  first  attacked  by  appendicitis!  What  man 
among  us  woidd  be  satisfied  with  a  loss  by  death  of  five, 
two,  one,  or  even  a  still  smaller  percentage?  He  also 
makes  the  statement  that  out  of  one  thousand  opera- 
tions for  appendicitis,  during  '^interim,**  he  has  had 
but  two  deaths;  so  far,  so  good.  The  mortality  need  not 
be  as  great  as  one-hundredth  of  1  per  cent,  if  im- 
mediate operative  measures  be  resorted  to,  on  recognition 
of  the  disease  during  the  pre-inflammatory  stage.  Why 
should  Treves  have  had  a  death  at  all  under  such  fa- 
vorable conditions  as  surrounded  his  thousand  cases? 
But  has  he  told  us  how  many  people  died  during  the 


Digitized  by 


Google 


438 

process  of  treatment  under  which  they  must  have  gone, 
and  that  at  the  hands  of  many  doctors,  most  likely,  in 
order  that  each  one  of  this  apparently  great  number 
should  get  to  the  goal  of  his,  Treves^  ambition — ^the  day 
of  ^^interim'^?  If  there  were  not  accompanying  deaths 
attendant  on  this  doctoring,  great  was  the  feat,  and 
we  should  know  of  what  it  consisted.  Will  any  one 
here,  even  our  friends  Ochsner  and  Mayo,  make  any  such 
heroic  attempts  as  trying  to  get  together  one  thousand 
cases  for  interval  operation  in  appendicitis,  without 
death  attending  at  least  2  or  3  or  even  5  per  cent,  of 
the  number,  and  this  even  during  the  ^'first  attack*'? 
Ochsner  should  make  himself  more  clearly  understood 
here  in  New  Orleans  than  he  appears  to  have  done  else- 
where. A  short  time  ago  I  listened  to  a  report  of  the 
meeting  held  in  Saratoga.  The  reporter  took  great  um- 
brage when,  in  discussing  his  so-called  ^^impressions''  of 
the  meeting,  I  made  the  statement  that  Ochsner  did  not 
pretend  to  more  than  attempt  to  get  his  patients  in  bet- 
ter condition  for  operation,  which  he  performed  as  soon 
as  it  became  satisfactory  to  him.  The  gentleman  and 
others,  his  friends,  took  issue  with  me,  all  claiming  that 
Ochsner  **cured,"  note  the  word  '*cured,"  those  cases  by 
treatment,  operations  not  being  resorted  to  but  occa- 
sionally; in  fact,  they  stated  that  all  of  the  successful 
cases  reported  in  his  discussion  of  Beaver's,  La  Place's 
and  Parker  Syms'  papers  at  the  Section's  last  meeting 
were  not  operated  on  at  all,  but  were  "cured"  by  his  (  ?), 
Ochsner's,  method  of  treatment. 

In  conclusion  permit  me  to  say,  Mr.  Chairman,  that 
here  in  the  South,  and  elsewhere.  New  York,  Boston 
and  vicinities,  physicians  in  general  are  progressive  and 
quite  up  to  date  in  the  management  of  appendicitis, 
while  it  is  sad  to  note  that  in  Pennsylvania,  even  though 
it  be  my  own  state,  physicians,  not  always  of  the  highest 
standing,  however,  point  the  finger  of  scorn  and  rail  at 
passing  brothers  who  stick  to  the  surgical  maxim,  "Op- 
erate, and  operate  early !"    So  when  Deaver  says  he  has 
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different  cases  from  those  seen  in  Chicago  it  is  the 
tmth^  for  perhaps  in  no  other  place  on  earth  can  the 
sodden^  painful^  phlegmonous  mass  typified  so  graphic- 
ally in  Joseph  Price's  "Green  Groin''  be  as  plentifully 
seen  as  in  the  City  of  Brotherly  Love^  and  this  in  spite 
of  Deaver's  teaching,  the  following  of  which  would  but 
revert  directly  to  the  contrary  of  all  of  this. 

DISCUSSION. 

Dr.  H.  D.  Niles,  Salt  Lake  City — So  long  as  the  large  mor- 
tality from  appendicitis  comes  from  waiting  for  an  oppor- 
tune time  to  operate,  so  long  as  the  small  mortality  comes 
from  operating  when  we  have  the  infecticm  within  the  ab- 
domen, so  soon  as  the  diagnosis  is  made,  just  so  long,  it  seems 
to  me,  that  we  should  operate  immediately  when  we  make 
the  diagnosis.  If  we  wait,  we  are  waiting  for  the  development 
of  conditions  that  no  man  will  now  claim  he  can  recognize.  I 
do  not  mean  by  that  that  you  can  not  tell  the  pulse  or  the  tem- 
perature, or  that  you  can  not  mention  other  symptoms,  but 
no  one  can  tell  how  dangerous  it  may  be  not  to  operate  or  how 
dangerous  it  may  be  to  operate.  No  matter  how  small  within 
the  peritoneal  wall,  there  may  be  that  spurious  and  dangerous 
infection  from  the  peritoneal  cavity.  With  these  uncertain- 
ties and  with  the  expectation  of  occasionally  choosing  the 
wrong  time,  to  me  it  seems  best  to  operate  when  I  know  I 
have  the  infection,  because  I  am  not  certain  how  long  I  can 
safely  leave  it. 

Db.  Jamxs  B.  Bullitt,  Louisville — One  word  in  regard  to 
the  conception  of  the  author's  paper.  My  impression  was  that 
the  question  was  whether  or  not  Dr.  Ochsner  cures  his  cases 
with  operation  or  without  operation,  and,  therefore,  I  yield  the 
floor  to  Dr.  Ochsner. 

Db.  a.  J.  Ochsner,  Chicago— Evidently  I  have  had  the  mis- 
fortune of  being  misunderstood.  Since  the  Saratoga  meeting 
of  this  Association  I  have  stated  my  ideas  on  this  particular 
point  with  the  greatest  possible  care  in  the  form  of  conclusions, 
which  have  appeared  in  the  Medical  News  so  that  anyone  who 
may  be  interested  will  have  an  opportunity  in  the  future  to 
see  exactly  what  my  position  is  regarding  this  subject.  The 
same  thing  has  been  done  in  a  number  of  publications,  but  I 
have  in  this  one  considered  every  point  that  has  come  out  in 
any  and  all  of  these  discussions.  These  conclusions  were  form- 
ulated as  follows: 

1.  The  mortality  in  appendicitis  results  from  the  extension 
of  infection  from  the  appendix  to  the  peritoneum  or  from  met- 
astatic infection  from  the  same  source. 

2.  This  extension  can  be  prevented  by  removing  the  ap- 
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pendix  while  the  infectious  material  is  still  confined  to  this 
organ. 

3.  The  distribution  or  extension  of  the  infection  is  accom- 
plished by  the  peristaltic  action  of  the  small  intestines. 

4.  It  is  also  accomplished  by  operation  after  the  infections 
material  has  extended  beyond  the  appendix  and  before  it  has 
become  circiunscribed. 

5.  Peristalsis  of  the  small  intestine  can  be  inhibited  by  pro- 
hibiting the  use  of  every  form  of  nourishment  and  cathartics 
by  mouth  and  by  employing  gastric  lavage  in  order  to  remove 
any  substances  of  food  or  mucus  from  the  stomach. 

6.  The  patient  can  safely  be  nourished  during  the  necessary 
period  of  time  by  means  of  nutrient  enemata.  Large  enemata 
should  never  be  given,  for  they  may  cause  the  rupture  of  an 
abscess  into  the  peritoneal  cavity. 

7.  In  case  neither  food  nor  cathartics  are  given  from  the 
beginning  of  the  attack  of  acute  appendicitis  and  gastric  lav- 
age is  employed,  the  mortality  is  reduced  to  an  extremely  low 
percentage. 

8.  In  cases  which  have  received  some  form  of  food  and 
cathartics  during  the  early  portion  of  the  attack  and  are  con- 
sequently suffering  from  a  beginning  diffuse  peritonitis  when 
they  come  under  treatment,  the  mortality  will  still  be  less 
than  4  per  cent,  if  peristalsis  is  inhibited  by  the  use  of  gastric 
lavage  and  the  absolute  prohibition  of  all  forms  of  nourish- 
ment and  cathartics  by  mouth. 

9.  In  this  manner  very  dangerous  cases  of  acute  appen- 
dicitis may  be  changed  into  relatively  harmless  cases  of  chronic 
appendicitis. 

10.  In  my  personal  experience  no  case  of  acute  appendicitis 
has  died  in  which  absolutely  no  food  of  any  kind  and  no 
cathartics  were  given  by  mouth  from  the  beginning  of  the 
attack. 

11.  The  mortality  following  operations  for  chronic  appen- 
dicitis is  exceedingly  low. 

12.  Were  peristalsis  inhibited  in  every  case  of  acute  ap- 
pendicitis by  the  methods  described  above,  absolute  prohibi- 
tion of  food  and  cathartics  by  mouth  and  use  of  gastric  lav- 
age, appendectomy  during  any  portion  of  the  attack  could  be 
accomplished  with  much  greater  ease  to  the  operator  and  cor- 
respondingly greater  safety  to  the  patient. 

I  would  make  the  following  suggestions  for  the  treatment  of 
appendicitis  with  a  view  of  reducing  the  mortality: 

1.  Patients  suffering  from  chronic  recurrent  appendicitis 
should  be  operated  on  during  the  interval. 

2.  Patients  suffering  from  acute  appendicitis  should  be  op- 
erated on  as  soon  as  the  diagnosis  is  made,  provided  they  come 
under  treatment  while  the  infectious  material  is  still  con- 
fined to  the  appendix,  if  a  competent  surgeon  is  available. 
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3.  Aside  from  insuring  a  low  mortality  this  will  prevent  all 
serious  complications. 

4.  In  all  cases  of  acute  appendicitis  without  regard  to  the 
treatment  contemplated  the  administration  of  food  and  cathar- 
tics by  mouth  should  be  absolutely  prohibited  and  large 
enema ta  should  never  be  given. 

5.  In  case  of  nausea  or  vomiting  or  gaseous  distention  of  the 
abdomen,  gastric  lavage  should  be  employed. 

6.  In  cases  coming  under  treatment  after  the  infection  has 
extended  beyond  the  tissues  of  the  appendix,  especially  in  the 
presence  of  beginning  diffuse  peritonitis,  conclusions  four  and 
five  should  always  be  employed  until  the  patient's  condition 
makes  operative  interference  safe. 

7.  In  case  no  operation  is  performed  neither  nourishment 
nor  cathartics  should  be  given  by  mouth  until  the  patient  has 
been  free  from  pain  and  otherwise  normal  for  at  least  four 
days. 

8.  During  the  beginning  of  this  treatment  not  rveu  water 
should  be  given  by  mouth,  the  thirst  being  quenched  by  rinsing 
the  mouth  with  cold  water  and  by  the  use  of  small  enemata. 
Later  small  sips  of  very  hot  water  frequently  repeated  may  be 
given  and  still  later  small  sips  of  cold  water.  There  is  danger 
in  giving  water  too  freely,  and  there  is  great  danger  in  the  use 
of  large  enemata. 

9.  All  practitioners  of  medicine  and  surgery,  as  well  as  the 
general  public,  should  be  impressed  with  the  importance  of 
prohibiting  the  use  of  cathartics  and  food  by  mouth,  as  well 
as  the  use  of  large  enemata,  in  cases  suffering  from  acute 
appendicitis. 

10.  It  should  be  constantly  borne  in  mind  that  even  the 
slightest  amount  of  liquid  food  of  any  kind  given  by  mouth 
may  give  rise  to  dangerous  peristalsis. 

11.  The  most  convenient  form  of  rectal  feeding  consists  in 
the  use  of  one  ounce  of  one  of  the  various  concentrated  liquid 
predigested  foods  in  the  market,  dissolved  in  three  ounces  of 
warm  normal  salt  solution  introduced  slowly  through  a  soft 
catheter,  inserted  into  the  rectum  a  distance  of  two  to  three 
inches. 

12.  This  form  of  treatment  can  not  supplant  the  operative 
treatment  of  acute  appendicitis,  but  it  can  and  should  be  used 
to  reduce  the  mortality  by  changing  the  class  of  cases  in 
which  the  mortality  is  greatest  into  another  ciasa  in  which 
the  mortality  is  very  small  after  operation. 

In  regard  to  the  first  point,  I  wish  to  say  here,  as  I  have 
said  everywhere  before,  so  long  as  the  infection  is  within  the 
appendix  when  I  make  the  diagnosis,  I  operate  immediately 
if  I  can  obtain  the  consent  of  the  patient.  I  have  stated  the 
reasons  why  this  should  be  done  over  and  over  again. 

There  is,  however,  a  time  that  has  been  described  by  Dr. 
29 
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Niles,  a  time  which  eomes  to  every  rargeon,  when  we  emu  not 
•ay  with  any  degree  of  certainty  that  the  particular  patient 
under  consideration  will  get  well  if  we  operate  at  once.  This 
class  of  patients,  under  the  best  possible  conditions,  and  with 
the  best  possible  surgeons,  will  produce  a  mortali^  of  from 
16  to  30  per  cent,  if  they  are  opoated  on  at  once  as  soon  as  tha 
diagnosis  has  been  made.  I  wish  to  say  that  with  those  cases 
we  do  not  know  what  will  happen  if  we  operate  at  once.  We 
do  know,  however,  that  in  97  per  cent,  of  all  such  cases  suffer- 
ing frcmi  perforative  <Nr  gangrenous  appendicitis  the  patient 
will  get  well,  provided  we  follow  out  the  plan  outlined  in  the 
above  conclusions,  namely,  that  ol  washing  out  the  stomach, 
and  giving  absolutely  no  cathartics  and  no  food  of  any  kind 
by  mouth  and  giving  no  large  enemata  until  the  patient  has 
been  normal  for  at  least  four  days.  We  have  counted  the 
leucocytes  and  have  found  in  all  cases  in  which  this  treatment 
was  carried  out  that  the  abnormal  leucocytosis  has  decreased. 
We  have  found  that  the  pain  and  the  ^rmpanitis  disappeared 
regularly  and  that  the  patient's  omdition  has  improved 
systematically,  and  that  although  there  is  still  a  slight  mor- 
tality, this  has  been  diminished  enormously  l^  this  form  <tf 
treatment,  not  only  in  my  own  hands,  but  also  in  the  hands 
of  a  large  number  of  physicians  and  surgeons  who  have  care- 
fully carried  out  all  of  the  details  of  this  plan  of  treatment 
Those  who  have  failed  have  either  permitted  the  use  of  a  little 
food  by  mouth  or  th^  have  neglected  to  employ  gastric  lav- 
age or  they  have  given  large  enemata. 

Db.  Mhjes  F.  Pobteb,  Fort  Wayne,  Ind. — ^We  have  operated 
in  the  b^inning  of  the  attadc  on  several  hundred  cases  and  we 
have  not  lost  a  single  case.  We  have  counted  these  cases  just 
as  they  come  into  the  hospital;  not  only  the  cases  in  an  oper- 
able condition,  but  thoee  which  died  ri^t  after  they  entered 
the  hospital.  Some  cases  should  be  operated  on.  after  they  re- 
cover from  that  attadc,  at  a  safe  period  of  time.  Occasionally 
we  have  a  death,  but  we  have  only  had  2  deaths  this  year  out 
of  130  cases.  Neither  of  these  cases  should  have  died,  but  the 
one  died  from  pneumonia  and  the  other  from  shodc. 

Db.  William  J.  Mato,  Rochester,  Minn. — ^I  think  we  are 
all  agreed  on  one  XK>int— the  point  on  which  Drs.  Murphy, 
Deaver  and  Ochsner,  and  so  far  as  I  know  almost  every 
prominent  surgeon  in  this  country  has  insisted — ^that  if  you 
can  get  the  case  within  the  first  forty-eight  hours  that  case 
should  be  operated  on,  and  the  sooner  you  operate  the  safer  the 
operation  will  be.  The  more  experience  I  have  the  more  con- 
vinced I  am  that  this  is  the  proper  course  to  pursue.  Now, 
if  you  have  a  ease  that  oomes  to  you  in  which  you  believe  that 
the  inflammation  is  still  confined  within  the  a|^>endix  and  the 
patient  is  still  in  a  reasonably  good  condition,  I  do  not  care 
whether  It  is  during  the  first  for^-eight  hours,  or  whether  it 


Digitized  by 


Google 


443 

is  during  the  third,  fourth  or  fifth  dMj,  I  will  operate  on  that 
case,  because  I  believe  that  that  case  it  going  to  get  well.  We 
hare,  at  least  out  in  Minnesota,  a  considerable  number  of 
cases  brought  to  the  hospital  in  which  this  faTorable  condition 
has  gone  bj.  The  patient  is  tympanitic,  Tomiting,  with  quick- 
ened  pulse,  and  we  realize  that  no  longer  by  removing  the 
appendix  can  you  get  the  material  out  of  the  system,  and  if 
you  operate  on  this  case  at  this  time  there  will  be  a  very  con- 
siderable mortality.  If  you  take  these  cases  that  show  this 
septic  condition  (and  Dr.  Lund  has  shown  us  how  to  take  care 
of  some  of  the  worst  of  them)  and  put  them  on  the  plan  of 
treatment  recommended  by  Dr.  Osohner,  in  a  few  days  the  ma- 
joriiy  will  get  into  a  condition  in  which  they  can  safely  be 
operated  on  with  a  mortality  of  4  per  cent,  or  less;  at  least 
this  has  been  our  experience. 

Db.  J.  B.  MuBPHT,  Chicago—I  fed  that  I  have  for  the  past 
two  years  understood  Dr.  Ochsner's  position  as  he  has  stated 
it  here  to-day.  I  fed  that  the  majority  of  practitioners  have 
not  properly  interpreted  his  position,  and  that  Dr.  Ochsner 
has  been  greatly  wronged  and  injured  and  maligned  by  many 
practitioners.  I  am  delighted  to  find  that  we  are  practically 
a  unit  as  to  what  should  be  done  in  cases  of  appendicitis.  I 
do  not  see  wherein  we  differ  at  all.  There  are  cases,  however, 
which  we  can  not  rescue  by  operation  at  the  time  they  are 
brought  into  the  hospital,  which  we  can  reach  by  operation  at  a 
later  time.  These  cases  are  so  small  in  nimiber,  however,  in 
comparison  with  the  whole,  and  the  number  will  become 
smaller  every  day  so  soon  as  we  understand  that  the  pro- 
fession is  a  unit,  including  Dr.  Ochsner,  that  the  cases  are  all 
better  operated  on  within  the  first  twenty-four  or  forty-eight 
hours,  and  that  we  ought  to  make  a  diagnosis  before  that 
time^  and  a  practitioner  will  be  ashamed  to  come  in  with  a 
case  after  that  time  has  elapsed.  He  can  no  longer  say,  "I 
have  given  this  patient  the  'Ochsner  treatment,'"  when  the 
patient  is  presented  in  a  moribund  condition. 

Db.  R.  H.  Gibbons,  Scranton,  Pa.^A  bright,  pretty  girl,  16 
years  of  age,  a  miner's  daughter,  was  "attacked"  during  the 
evening  of  a  Thursday  of  June  last  A  physician  was  called 
and  prescribed  for  her,  stating  that  she  had  a  "bilious  attack." 
On  the  following  Tuesday  I  visited  her  in  consultation,  finding 
her  abdomen  enormously  distended.  It  was  recommended  that 
she  be  taken  into  hospital  that  attempt  might  be  made  to  get 
her  in  a  more  favorable  condition  for  operation.  I  explained 
to  her  family  the  danger  attendant  on  shifting  her  over  the 
rough  roads  in  one  of  the  crude  ambulances  with  which  we  are 
usually  furnished  throughout  the  coal  regions,  so  she  was  not 
changed.  I  tried  to  have  her  physician  appreciate  the  im- 
portance of  keeping  from  her  all  forms  of  drugs,  an4  even 
food  or  fluids,  and  to  nourish  her,  if  necessary,  per  rectum. 
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This  was  an  unsaooeasfol  undertaking.  At  the  end  of  two 
weeks,  whoi  I  was  again  called,  I  found  her  condition  was 
worse,  if  poesible,  than  on  the  former  occasion.  I  persuaded 
her  family  to  have  her  removed  at  all  hazard  to  a  private 
hospital  several  miles  distant;  this  was  successfully  accom- 
plished. A  rigid  nursing  surveillance  was  established,  noth- 
ing was  given  by  mouth,  rectal  alimentation  was  instituted. 
As  is  often  noted  to  be  so,  when  such  patients  are  treated  in 
this  way  the  distension  subsided,  the  peri-inflammatory  exu- 
date largely  disappeared  and  the  case  assumed  an  altogether 
more  favorable  outlook,  of  which,  when  at  its  height,  I  pro- 
posed taking  advantage,  intending  to  operate.  The  already  re- 
ierred  to  danger  attendant  on  attempt  at  gaining  the  interval 
opportunity  now  asserted  itself.  It  was  in  this  way:  If  the 
patient  has  done  so  well  thus  far  why  should  she  not  make  an 
entire  recovery;  in  other  words,  why  operate?  These  were 
questions  that  were  put,  not  only  by  the  little  girl  herself, 
but  by  various  members  of  her  family  and  others  interested. 
While  she  was  in  this  fairly  favorable  condition  Dr.  Robert  F. 
Weir  of  New  York  City,  while  here  in  Scranton  in  consulta- 
tion in  another  important  surgical  case,  saw  her  with  me,  and 
said,  as  he  had  said  at  the  meeting  of  a  year  ago,  ''that  it  was 
dangerous  to  postpone  operation  in  any  case."  I  regret  ex- 
ceedingly that  I  did  not  insist  on  operation  at  this  time,  for 
soon  thereafter  she  was  taken  with  symptoms  which  mani- 
fested themselves  as  those  of  pyophlebitis,  and  nothing  what- 
ever had  the  slightest  effect  on  her  condition,  she  finally  dying 
on  the  forly-first  day  of  her  "attack."  Dr.  John  A.  Wyeth, 
who  was  in  town  spending  a  number  of  days  in  expectation  of 
possible  operation  in  a  critical  case  of  typhoid,  also  examined 
this  case,  but  at  a  time  when  she  was  within  a  few  days  of  her 
demise,  when  every  organ  in  her  body  appeared  to  be  under  the 
influence  of  the  general  toxemia. 
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A  CASE  OP  ACUTE,  NON-TBAUMATIC,  MUL- 
TIPLE OSTEO-MYELITIS, 

PRODUCED  BY  THB  STREPTOCOCCUS,  OCCURRING  IN  A 
MALE  ADULT. 


JOHN  T.  BOTTOMLEY,  MJ). 

BOSTOir. 


NARRATION  OF  CASE. 

A.  H.  C,  43  years  old,  a  theatrical  manager,  was  bom  in 
France,  lived  moet  of  his  life  in  England,  and  had  been  flve 
years  in  this  country.  His  family  history  was  negative.  His 
previous  history  up  to  1802  was  not  noteworthy.  Though  he 
had  led  an  irregular  life«  with  much  excitement,  travel  and 
exposure,  he  had  always  been  strong  and  robust.  Venereal 
infection  was  denied;  a  moderate  use  of  alcohol  admitted. 
About  20  years  ago  he  broke  his  left  tibia  at  the  junction  of 
the  lower  and  middle  thirds,  but  it  had  given  him  no  bother 
since. 

Ten  years  ago  he  had  an  attack  of  "left-aided  pleurisy" 
which  lasted  about  six  weeks.  Though  he  soon  recovered  his 
normal  weight  and  strength,  he  has  since  then  had  more  or 
less  pain  in  his  left  chest,  a  harassing  cough,  an  almost  con- 
stant bloody  expectoration  and  the  lower  lobe  of  his  left  lung 
has  been  flat  to  percussion.  These  symptoms  have  always 
been  exaggerated  after  prolonged  physical  exertion  or  mental 
worry.  Occasionally,  but  only  for  a  period  of  a  few  weeks  at 
most,  he  would  be  free  from  them.  Such  a  period  occurred 
last  spring,  but  the  symptoms,  returning  in  June,  continued  till 
his  death.  Several  specialists,  both  here '  and  abroad,  had 
examined  him,  but  a  definite  diagnosis  had  never  been  made. 
The  uniformly  bloody,  prune- Juice  expectoration  had  been  care- 
fully examined  again  and  again  for  tubercle  bacilli,  streptothrix, 
aetinomyces  and  for  neoplastic  elements,  but  always  with 
negative  results.  He  had  undergone,  as  a  diagnostic  measure, 
most  thorough  anti-syphilitic  treatment  without  relief  or 
change  in  his  condition.  His  symptoms,  subjective  and  ob- 
jective, continued  the  same  year  after  year.  Repeated  punc- 
tures at  different  times  showed  only  a  thickened  pleu|;a.  No 
fluid,  purulent   or   otherwise,   was   ever   obtained,  nor  was  a 
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cftTity  in  hii  hmg  erer  demonstrated.  A  distinguished  New 
York  specialist  who  saw  him  a  number  of  years  ago  had  an 
opportunity  of  re-ezamining  him  last  fall  and  fonnd  the 
physical  signs  unchanged,  which  rendered  yery  improbable 
the  diagnosis  ol  a  slow*growing  malignant  tumor  of  the  hmg 
which  had  once  been  advanced. 

Aug.  1,  1902,  while  making  a  railroad  journey,  very  sudden 
and  serere  pain  b«gan  both  in  his  left  arm  just  bdow  the  shoul- 
der and  in  his  left  leg  about  the  middle.  Tliou^  he  had  consid- 
erable ferer  (103),  the  severe  pain  was  his  only  subjective 
symptom  for  several  days;  then  he  had  a  diill,  a  diarriiea 
started  in  and  he  b«gan  to  feel  "sick  all  ovtfT."  A  j^ysician  was 
called  who  reports  that  at  that  time  (six  days  after  the  acute 
onset)  there  was  "a  swdling  with  deep  pain  on  pressure  over 
the  inner  surface  of  his  left  upper  arm,  at  the  junction  of  the 
middle  and  upper  thirds.  There  was  also  deep  induration  over 
the  outer  aspect  of  the  middle  third  of  the  left  1^.  Both 
arm  and  leg  were  swollen  and  the  swdMngs  were  so  tender 
that  a  thorough  examination  was  impossible.  There  was  no 
glandular  involvements.  The  urine  was  negative;  there  was 
no  temperature."  Anti-rheumatics  internally  with  local  oool* 
ing  lotions  seemed  to  afford  some  rdief  for  a  day  or  two,  but 
the  pain  then  became  m<Mre  intense  and  the  patient  started  a 
run  of  fever  which  varied  between  100  and  102,  but  followed 
no  definite  type.  Sweating  now  began,  slight  at  first,  but 
gradually  increasing  till  it  became  a  feature  of  his  illness.  A 
white  count,  made  about  the  sixteoith  day,  showed  a  leuco- 
cytosis  of  17,000.  The  patient  became  more  and  more  ill; 
the  temperature  assumed  a  higher  level  and  fluctuation  fijially 
appeared  in  the  swdlings  on  the  arm  and  leg.  A  surgeon 
who  saw  the  case  in  consultation  at  this  stage  opened  the 
abscesses  under  local  anesthesia,  the  patient's  critical  condition 
contraindicating  a  general  anesthetic  The  humerus  and  fibula 
were  found  to  be  partially  denuded  of  periosteumi  but  "no 
connection  with  the  bone  marrow  could  be  established."  During 
the  following  month  several  operations  were  done  on  the  left 
arm  and  leg  to  secure  proper  drainage.  The  symptoms,  how- 
ever, continued  and  the  patient's  condition  grew  gradually 
worse.  His  temperature  varied  from  101  to  103,  while  his 
pulse  was  about  126.  A  month  after  the  onset  of  the  disease 
his  right  forearm  and  ri^t  1^  b«gan  to  swell  and  to  become 
tender  and  painful.  An  abscess  over  the  upper  part  of  the 
ulna  was  opened  and  drained;  bare  bone  was  once  more  found. 
The  leg  was  not  opened.  The  pus  from  all  the  abscesses  showed 
the  streptococcus  in  pure  culture  and  the  same  organism  was 
found  in  the  expectoration.  About  the  sixth  week  of  his 
illness  the  state  of  the  left  arm  became  so  bad  that  amputa- 
tion was  advised,  but  it  was  not  done,  partly  because  of  the 
patient's  unwillingness  and  partly  because  of  his  condition. 
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which  by  this  time  had  beecmie  so  critical  that  eTon  simplt 
iadsion  of  an  abaoeaa  under  local  anesthesia  threw  him  into 
marked  shock.  For  the  latter  reason  a  sequestrum  which  had 
formed  in  the  left  humerus  was  not  removed.  Numerous  punc- 
tures into  the  flat  area  of  the  chest  were  made,  but  no  pus 
was  found.  Yet  a  specialist  in  chest  diseases  who  saw  the 
patient  in  the  sixth  week  of  his  illness  diagnosed  the  chest 
condition  as  a  pulmonary  abscess. 

Oct.  17,  1902,  in  the  eleventh  week  of  his  illness,  the  patient 
came  under  my  personal  observation.  He  was  emaciated  and 
evidently  septic.  His  temperature  was  running  about  lOlA 
his  pulse  about  120.  His  respirations  were  only  slightly  ac- 
celerated. His  chief  subjective  symptoms  were  his  cough, 
severe  pain  in  the  left  arm  and  right  leg  and  moderate  pain  in 
his  left  leg  and  right  forearm.  His  urine  showed  a  slight 
trace  of  albumin,  but  was  not  particularly  abnormaL  He  had 
an  intermittent  diarrhea  whidi  annoyed  and  weakened  him 
greatly. 

The  whole  left  upper  arm  was  swollen,  thickened  and  edema- 
tous. On  all  its  aspects  were  the  wounds  of  his  previous  opera- 
tions, some  partially  healed,  some  wholly  open.  From  all  came 
a  free,  foul-smelling,  thick,  purulent  discharge;  through  all 
the  eTamining  finger  could  feel  bare,  roughened  bone.  The 
shoulder  joint  was  involved  in  the  process.  The  left  forearm 
and  hand  were  also  swollen,  but  only  as  a  result  of  the  impeded 
return  circulation. 

On  the  external  aspect  of  the  left  leg  in  its  upper  third  was 
a  partially  healed  wound  about  four  inches  in  length.  A 
sinus  at  its  center  led  down  to  the  fibula  denuded  of  its  peri- 
osteum over  a  considerable  area.  The  discharge  was  not 
profuse.  The  upper  half  of  the  leg  was  only  moderately 
swollen. 

There  was  some  general  swelling  of  the  whole  right  leg,  but 
it  was  more  noticeable  over  the  lower  half,  especially  just  above 
the  ankle  joint,  where  there  was  marked  edema  and  the  tender* 
ness  was  exquisite.    The  skin  over  this  area  was  not  reddoied. 

The  right  forearm  was  swollen  from  elbow  to  wrist,  mostly 
posteriorly  and  on  the  ulnar  side.  Over  the  upper  posterior 
surface  of  the  ulna  was  a  wound  two  inches  long  which,  like 
the  others,  led  down  to  bare  bone  and  gave  exit  to  a  profuse 
discharge  of  thick  pus.  The  elbow  joint  was  apparently  un- 
involved,  but  was  fixed  at  an  angle  of  45  as  a  result  ol  its 
being  held  in  that  positicm  for  some  weeks. 

The  rest  of  the  story  can  be  briefly  told.  At  the  first  visit 
simple  incisions  were  made  in  the  ri^t  leg  to  r^eve  the 
tension  and  let  out  the  pus.  The  previous  indsions  on  the 
other  members  were  lengthoied  to  provide  more  effectual 
drainage.  These  procedures  afforded  so  little  relief  that,  alter 
consultation  with  Dr.  John  C.  Munro,  radical  measures  were 


Digitized  by 


Google 


448 

decided  on,  notwiihittandiiig  the  oritieftl  oonditkm  of  tlie  patient. 
In  two  operations,  one  following  ten  daye  after  the  other, 
under  general  aneetheaia,  a  very  foul  eeqneetrnm  six  indiee 
long  was  removed  fnun  the  left  humerus  (the  well-marked  in- 
▼olucrum  adding  much  to  the  diffieulty  of  the  opoation),  one 
about  four  inches  kmg  frmn  the  left  fibula  and  another  about 
two  inches  long  from  the  right  ulna;  the  rig|it  leg  was  fredy 
<^>ened  and  large  areas  of  bare  bone  found  on  both  tibia  and 
fibula;  the  tibia  was  trephined  and,  pus  haying  been  found  in 
the  medullary  cavity,  a  gutter  was  made  with  a  chisel  down  the 
whole  front  of  the  cortex.  The  medullary  cavity  of  the  right 
fibula  was  opened  with  rongeur  forceps  and  drained.  It  was 
not  so  extensively  inTolved  as  the  tibia.  The  right  ulna  was 
treated  likewise  and  free  drainage  provided. 

Necrosis  of  bone  was  very  extensive  in  the  left  humorus 
and  Ti^i  tibia.  There  was  a  large  quantity  of  foul,  thick  pus 
in  the  soft  parts  of  the  lower  right  1^.  The  periosteum  was 
but  little  thickened  over  the  upper  half  of  the  tibia,  but  was 
retracted  from  a  large  portion  of  the  cortex  of  the  low«r 
half. 

These  operations  brought  the  temperature  down  to  normal 
for  the  first  time  in  the  course  of  the  disease  and  there  it 
remained  till  the  end,  save  when  backing  up  of  the  pus  on 
two  occasions  caused  a  temporary  rise  to  101.  The  pulse 
also  fell  to  the  neighborhood  of  100  and  for  two  weeks  follow- 
ing the  operations  the  patient  was  very  comfortable  and  spent 
part  of  each  day  in  a  wheelchair.  But,  unfortunately,  recur- 
rent attacks  of  diarrhea,  the  several  operations  necessary  to 
mahitain  proper  drainage,  with  possible  advancing  amyloid  dis- 
ease of  his  internal  organs,  so  weakened  him  that  he  died 
early  in  January,  1903,  on  the  one  hundred  and  fifty-fifth  day 
of  hb  illness.  Without  doubt  he  had  septicemia.  An  autopsy 
could  not  be  obtained. 

His  fever  was  at  its  highest  during  the  third  and  fourth 
weeks,  touching  104.8  on  the  twenty-ninth  day.  It  touched 
normal  for  the  first  time  on  the  ninety-seventh  day.  The 
average  temperature  was  about  101.6;  the  average  pulse  about 
116;  the  highest  rate  reached  was  140,  coincident  with  the 
highest  point  of  temperature.  Except  for  a  period  of  two 
weeks  following  the  free  opening  of  the  bones,  the  patient 
was  very  restiess  and  nervous,  particularly  at  nig^.  On  and 
off  a  severe  diarrhea  gave  him  much  trouble  and  was  most 
difiBcult  to  controL  He  took  very  large  quantities  of  nourish- 
ment throughout  his  whole  illness  and  had  very  little  gastric 
disturbance.  Profuse  sweats  were  common;  chills  were  absent. 
During  the  course  of  his  illness  he  developed  a  marked  {ulosis 
— a  condition  not  uncommon  in  these  cases.  His  coug^  was 
very  troublesome  and  the  expectoration  always  blood-stained, 
sometimes  with  dark,  but  more  often  with  bright  blood. 
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The  immediate  cause  of  hie  death  was  cardiac  failure,  of 
which  he  had  eeyeral  attacks  during  the  last  two  weeks  of  his 
illness. 

00KMENT8  ON  THE  0A8B. 

With  regard  to  the  diagnosis  in  the  case  there  is  but 
little  to  say.  The  long-standing  affection  of  his  lung, 
whatever  may  have  been  its  nature,  afforded  to  the  strep- 
tococcus a  focus  of  development  in  the  body,  a  point  of 
entrance  to  the  circulation  and  a  consequent  opportunity 
to  produce  the  unusual  condition  already  described. 

After  the  paper  of  Lexer*  and  that  of  Nichols,  pre- 
sented at  the  present  meeting,  there  is  at  present  nothing 
to  be  added  to  the  bacteriology  and  pathology  of  osteo- 
myelitis. This  clinical  contribution  to  the  subject  has 
reason  for  its  being  in  these  three  factors :  (a)  the  case 
showed  multiple  foci;  (b)  it  occurred  in  an  adult  43 
years  old,  and  (c)  the  infecting  organism  was  the  strep- 
tococcus. 

Acute  multiple  osteo-myelitis,  while  not  a  very  rare  dis- 
ease, is  still  by  no  means  common.  Funke'  reported  to 
the  Surgical  Congress  in  1895  644  cases  of  osteo-mye- 
litis; of  these  only  37  were  examples  of  the  multiple 
iype.  Neumark*  reports  30  cases,  five  of  which  were 
multiple;  Yolkmann  and  Boser^  consider  the  multiple 
form  rare,  and  Wenzel  reports  a  single  case  in  a  girl  of 
13.  Haaga"  says  that  one-fifth  of  all  the  cases  are 
multiple.  But,  apart  from  the  question  of  the  rarity  of 
this  form  of  the  disease  itself,  the  fact  that  the  present 
case  occurred  in  an  adult  far  removes  it  from  the  or- 
dinary run  of  osteo-myelitis  cases.  Only  56  of  Punke's 
644  cases  were  found  in  patients  over  25  years  old.  Of 
the  37  cases  with  multiple  foci,  all — ^without  exception — 
occurred  in  children.    In  fact,  he  says  that  the  multiple 

1.  Archly  fttr  kiln.  Chir.,  Bd.  ItIL 

2.  Verhandl.  der  dentsch.  Gesellschaft  fttr  Chlr.,  xxiv,  Kong., 
1895. 

8.  Archly  fttr  KlnderhelUnmde,  No.  22,  1897. 

4.  Quoted  by  Wenzel  In  Dentsch.  Zelt  ftir  Chlr..  1872,  p.  410. 

5.  Belt  inr  kiln.  Chlr..  1880. 
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form  oecuiB  only  in  children.  Four  ctseB  mentioned  by 
Volkmann*  were  all  in  patients  under  14  yesn  old. 

In  a  fairly  thorough  search  of  literature  I  can  fmd 
but  one  similar  case  of  acute  multiple  osteo-myelitis  oc- 
curring in  an  adult  H.  F.  Devel,  in  the  proceedings 
of  the  Warsaw  Sodeiy  in  December^  1885,  reports  the 
case  of  a  soldier,  24  years  old,  who,  in  the  course  of  a 
severe  cold,  developed  osteo-myelitis  fod  in  a  rib  and 
tibia  synchronously;  these  were  followed  in  the  next 
three  months  by  fod  in  six  other  bones.  The  infecting 
organism  was  not  mentioned.  Even  this  case  comes  on 
the  border-line  between  youth  and  manhood. 

Moreover,  the  case  is  noteworthy  from  the  bacterio- 
logic  standpoint  also.  Lezer^  in  his  exhaustive  artide 
(1896-1897)  collected  only  20  cases  of  osteo-myelitis  in 
which  the  streptococcus  was  the  infecting  organism; 
10  of  these  had  been  previously  reported  to  the  French 
Surgical  Congress  by  Lannelongue.^  Lexer  remarks 
that  the  streptococcus,  like  the  staphylococcus,  shows  a 
marked  tendency  to  devdop  in  the  bones  of  the  young. 
Lanndongue's  cases  varied  in  age  from  10  days  to  13 
years.    Of  Lexer's  10  cases  8  were  under  14  years  of  age. 

In  the  examination  of  the  pus  from  73  cases  of  osteo- 
myelitis Lannelongue  and  Achard'  found  the  strepto- 
coccus alone  only  7  times. 

Lexer  has  demonstrated  that  the  clinical  course  of 
cases  of  streptococcus  osteo-myelitis  may  not  be  imlike 
that  of  a  staphylococcus  infection.  He  divided  strepto- 
coccus infections  into  three  groups,  in  the  first  of  which 
— containing  those  cases  in  which  phlegmon  was  very 
marked  in  the  affected  bone  and  sequestration  was  found 
— ^the  present  case  falls.  Clinically  it  does  not  differ  in 
any  important  item  from  the  cases  caused  by  the  staphy- 
lococcus. Before  Lexer  wrote  his  paper  Lanndongue  had 
recognized  a  difference  both  clinically  and  anatomically 

e.  CamUtt'B  JabrMbericbt,  1S69. 

7.  B«Tiie  de  Chlr^  1899,  p.  S96. 

8.  PL  lUnclatft  la  TnUte  «e  Clklr.  (Doitii  ct  Delbert),  1896, 
TOl.  xl,  p.  520. 
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between  the  streptococcus  and  the  staphylococcus  infec- 
tions^ and  the  symptomatology  of  the  present  case  illus- 
trates the  fact  (mentioned  by  Lannelongue)  that  both 
the  fever  and  the  pain  in  the  streptococcus  cases  are  apt 
to  disappear  on  the  third  or  f ourtti  day.  The  improve- 
ment, however,  is  only  temporary.  Both  symptoms  re- 
turn again. 

It  seems  to  be  generally  agreed  that  the  pus  in  strep- 
tococcus cases  is  thinner  and  the  necrosis  of  bone  and 
soft  parts  less  than  in  the  cases  of  staphylococcus  in- 
fection. 

Elemm*  says  that  a  widespread  phelgmon  of  the 
medulla  is  rare  in  streptococcus  cases  and  that  edema  of 
the  soft  parts  is  of  wide  extent.  Because  a  single  case 
can  not  be  maintained  as  the  standard,  the  fact  tiiat  the 
pus  in  the  present  case  was  thick  and  that  the  medulla 
was  widely  involved  is  of  no  particular  importance.  Be- 
sides, secondary  infection  was  present  at  the  time  I  first 
saw  the  case. 

But  let  the  clinical  or  the  pathologic  or  the  bac- 
teriologic  aspects  and  differences  be  as  important  as 
they  may,  the  fact  remains  that  the  important  and  im- 
perative thing,  the  factor  that  means  most  to  us  and  to 
the  patient,  is  an  early  diagnosis.  An  early  operation 
must  follow  an  early  diagnosis.  The  old  principle  of 
''Where  there  is  pus,  open  and  drain*'  holds  here.  Pus 
is  in  the  medullary  cavity  and  it  is  the  medullaiy  cavity 
in  the  acute  cases  that  must  be  opened  and  drained, 
that  results  may  be  achieved.  Doing  less  than  this  is 
doing  nothing.  Temporizing,  when  a  diagnosis  has 
once  been  made,  is  criminal. 


9.  Qaot«d  bf  Bloodgood  la  Proff.  Med..  December,  1S09. 
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ITS      PATHOLOGY      AND      TREATMENT. 
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Demonstrator  of  Surgical  Pathology  at  the  Haryard  Medical  School ; 

AsslBtant  Visiting  Surgeon  at  the  Boston  City  Hospital. 
(From   the  Surgical   Laboratory   of  the  Harvard   Medical   School. 
For  the  DlTision  of  Surgery,  Harrard  University.) 

BOSTON. 


INTRODUCTION. 

The  object  of  this  paper  is  to  state  the  sequence  of 
the  changes  which  occur  in  the  bones  in  infectious 
osteomyelitis;  to  emphasize  the  difference  in  the  patho- 
logic conditions  which  exist  during  the  acute,  subacute 
and  chronic  stages  of  the  disease ;  and  especially  to  sug- 
gest certain  operations  which  are  indicated  by  the  patho- 
logic conditions  that  exist  during  the  different  stages, 
and  which  generally  are  not  appreciated.  These  opera- 
tions, properly  carried  out,  offer  a  very  certain  cure  for 
conditions  which,  if  allowed  to  persist,  cause  recurrent 
attacks  of  local  infection  or  produce  chronic  and  fre- 
quently incurable  destruction  of  bone  with  permanent 
disability. 

The  statements  made  here  are  based  almost  entirely 
on  personal  work  carried  on  for  the  past  eight  years. 
The  work  has  included  examination  of  pathologic  ma- 
terial obtained  from  operations  or  necropsies  on  cases 
occurring  at  the  Boston  City  Hospital  and  the  Children's 
Hospital,  experimental  work  at  Harvard  Medical  School, 
and  clinical  cases,  most  of  which  were  seen  during  my 
own  tour  of  duty  at  the  Boston  City  Hospital.    A  few 
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other  clinical  cas^  have  been  furnished  by  the  great 
kindness  of  my  colleagues  on  the  hospital  staff,  who 
have  allowed  me  to  see  the  patients  and  present  the 
records  of  the  cases. 

DEFINITION. 

Infectious  osteomyelitis  is  an  acute  suppurative  in- 
flammation of  the  bone,  and  is  always  due  to  infection 
of  the  bone  marrow  by  pyogenic  microorganisms.  The 
process  is  essentially  like  the  process  seen  in  a  furuncle, 
and  has  been  graphically  called  *^one  furunculosis,"  al- 
though the  process  in  bone  is  somewhat  modified  by  the 
peculiar  anatomy  of  the  tissue.  In  bone  the  process 
begins  in  the  marrow  of  the  alveolar  spaces,  which  com- 
municate freely  with  each  other,  but  are  enclosed  by  a 
dense  shell  of  cortical  bone.  Hence  the  process,  at  first 
circumscribed,  may  quickly  involve  the  entire  marrow  of 
an  infected  bone,  because  the  products  of  bacterial  in- 
fection are  retained  within  a  shell  of  dense  bone,  and 
the  primary  focus  can  be  reached  only  by  an  extensive 
bone  operation. 

CAUSE. 

The  direct  cause  of  acute  infectious  osteomyelitis  is 
always  an  infection  by  some  pyogenic  bacterium.  The 
organism  which  most  frequently  is  the  cause  is  the 
Staphylococcus  pyogenes  aureus,  e.  g.,  Lannelongue^ 
and  Achard*  found  that  6f  130  cases  of  osteomyelitis 
103  cases  gave  a  pure  culture  of  that  organism.  In  some 
thirty  primary  cases  of  my  own  all  but  four  were  due  to 
the  same  organism.  The  staphylococcus  produces,  as  a 
rule,  the  most  typical  and  extensive  bony  destruction. 
Sometimes  the  Staphylococcus  albus  or  citreus  is  present 
in  pure  cultures,  and  Lexer'  says  that  the  character  of 

1.  Lannelongue:  Statlstique  Microbienne  de  r08t6oniy411te 
Algufi.  Key.  de  Chlr.,  1895. 

2.  Lannelongue  and  Achard :  Sur  le  Presence  dn  Staphylococ. 
Citreus  dans  nn  Ancien  Foyer  d*08t4omy611te.  Arch  de  Med. 
Exper.  et  d'Anat.  Path.,  1892. 

3.  Lexer,  B. :  Die  Aetlologle  nnd  die  Mlkro-organismen  der  akuten 
Osteomyelitis.    Volkmann's  Kllnische  Vortrftge,  N.  F.,  173,  p.  659. 
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the  lesions  is  the  same  as  that  of  those  produced  by 
the  aureus,  and  the  lesions  can  not  be  distinguished 
clinically.  The  bone  lesions  frequently  are  sec- 
ondary to  suppurative  lesions  elsewhere  in  the  body, 
e.  g.,  furuncle  or  carbuncle,  and  the  organisms  are  car- 
ried to  the  bones  by  the  blood.     . 

In  a  few  cases  the  infectious  organism  is  the  Strepto^ 
coccus  pyogenes.  In  some  cases  the  lesions  produced 
by  the  streptococcus  are  like  those  produced  by  the 
staphylococcus  and  can  not  be  distinguished  clinically, 
but  these  cases  are  rare.*  As  a  rule,  the  streptococcus 
has  a  tendency  to  affect  the  joints,  to  cause  separation 
of  an  epiphysis,  or  to  attack  the  superficial  portion  of 
the  bone  and  cause  a  periostitis  rather  than  a  diffuse 
osteomyelitis.  Such  bone  infections  frequently  occur 
in  infants  from  mothers  with  septicemia,  and  may  be 
due  to  infection  during  delivery.  Or  they  may  be  sec- 
ondary to  phlegmon  or  erysipelas.  Osteomyelitis  pro- 
duced in  young  animals  by  inoculation  with  strepto- 
coccus does  not  differ  from  that  produced  by  the  staphy- 
lococcus. 

In  still  other  cases*  FrankeFs  pneumococcus  causes 
osteomyelitis.  The  appearance  and  distribution  of  the 
lesions  vary,  but  on  the  whole  the  tendency  is  the  same 
as  in  the  case  of  the  streptococcus,  i.  e.,  to  a  superficial 
or  joint  infection.  These  cases  may  occur  secondary  to 
pneumonia,  pleurisy,  or  empyema,  or  the  point  of  pri- 
mary infection  may  be  hidden. 

Not  infrequently  the  typhoid  bacillus  may  cause  sup- 
purative areas  in  bone,  and  Keen*  has  collected  thirty- 
eight  such  cases,  in  fourteen  of  which  the  bacillus  was 
present  in  pure  cultures.  As  a  rule,  such  lesions  are  of 
small  extent  and  superficial  and  the  destruction  of  the 
marrow  is  slight  unless  a  secondary  infection  with  some 

4.  Fischer  and  Levy :  Bacterlolog.  Befund  bei  Osteomyelitis  und 
PerJostltiB.,  Deutsch.  Zeitschr.  f.  Chlr.,  1898. 

5.  Keen:  Surgical  Complications  and  Sequels  of  Typhoid  Feyer, 
1898. 
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pyogenic  organism  occurs.  The  cases  generally  occur 
quite  late  in  the  course  of  typhoid  fever. 

As  a  rule,  the  infecting  organism  is  present  in  pure 
culture,  but  sometimes  a  mixed  infection  occurs,  and 
such  cases  are  said  to  be  especially  severe.  In  cases  of 
chronic  osteomyelitis  with  open  sinuses  and  exposed 
bone  a  great  variety  of  organisms,  pathogenic  and  sapro- 
phytic, may  be  present.  In  one  such  case  with  a  very 
foul-smelling  discharge,  I  found  the  Bacillus  fetidus. 
Secondary  infections  with  the  colon  bacillus,  the  pyo- 
cyaneus  and  anthrax  have  been  reported. 

Therefore,  infectious  osteomyelitis  is  not  a  specific 
disease,  but  is  an  acute  inflammation  of  bone  that  may 
be  produced  by  any  one  of  a  variety  of  pathogenic  or- 
ganisms, or  by  a  mixed  infection.  Any'  pyogenic  or- 
ganism which  can  be  carried  in  the  blood  stream  may  be 
deposited  in  the  bone  and  produce  suppuration.  Some 
show  great  tendency  to  such  an  action,  others  but  little; 
some  settle  by  preference  in  the  bone  marrow,  others  at 
the  periphery  in  the  periosteum  or  in  the  joints;  some 
tend  to  act  at  the  point  of  greatest  bone  activity,  others 
at  points  of  injury. 

Experimental  Proof. — This  has  been  proved  by  ex- 
periments on  animals  by  many  observers.  Character- 
istic osteomyelitis  has  been  produced  in  the  bones  of 
animals  by  injection  of  pyogenic  organisms  into  the  nu- 
trient arteries  of  the  bones,  or  by  direct  injection  of  or- 
ganisms into  bone  marrow,  or  by  fracturing  bones  and 
inoculating  animals  subcutaneously.  For  such  inocula- 
tion experiments  the  Staphylococcus  pyogenes  aureus,^ 
the  Streptococcus  pyogenes,  the  pneumococcus  and  the 
typhoid  bacillus  have  been  used.  Ackermann^  has  pro- 
duced it  by  injecting  large  numbers  of  the  colon  bacilli. 
Ullman  produced  "sterile  abscesses''  in  bone  by  injecting 

6.  Lexer :  Experiment.  Erzeugung  osteomyelitlscher  Herde. 
Dtsch.  Med.  Wochenschr.,  xyl,  1804 ;  also,  Ullman :  Beitrftge  zur 
Lehre  von  der  Osteomyelitis  acuta.  Wlen. 

7.  Ackermann :  Lesions  Ost^omy^Iltiqaes  provoqu^es  par  le 
Bact.  Coli  Comm.,  Arch  de  Med.  Exp.  et  d'Anat.  Path.,  1895. 
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an  emulsion  of  calomel  directly  into  the  marrow.  The 
gross  and  microscopic  appearance  of  the  experimental 
lesions  was  the  same,  no  matter  what  the  cause. 

PREDISPOSING  CAUSES. 

Certain  general  causes  favor  the  occurrence  of  osteo- 
myelitis. The  disease  usually  occurs  in  individuals 
whose  bones  have  not  attained  complete  development, 
i.  e.,  in  children  or  adolescents,  although  it  is  not  rare 
in  adults,  and  sometimes  occurs  in  advanced  life,  as 
shown  in  a  case  reported  by  Bottomley.*  About  one-half 
of  the  cases  occur  between  the  ages  of  thirteen  and  seven- 
teen, although  young  children  often  are  infected.  The 
disease  is  said  to  occur  in  boys  about  three  times  as  often 
as  in  girls.  The  disease  frequently  appears  after  ex- 
treme fatigue,  or  exposure  to  cold  or  wet.  One  of  the 
cases  mentioned  later  came  on  within  a  few  days  after 
bathing  in  cold  water  in  early  spring.  Injuries  of  mod- 
erate severity,  e.  g.,  contusions  of  bones,  frequently  pre- 
cede the  disease  by  so  short  a  time  as  to  suggest  a  pos- 
sible cause,  although  there  may  have  been  no  break  in 
the  skin.  A  preceding  attack  of  some  infectious  disease 
is  often  noted,  e.  g.,  measles,  scarlet  fever,  pneumonia, 
or  frequently  typhoid  fever.  Osteomyelitis  which  fol- 
lows infectious  diseases  usually  is  due  to  a  secondary 
infection  by  some  pyogenic  organism,  e.  g.,  staphylo- 
coccus, although  both  the  pneumococcus  and  the  typhoid 
bacillus  may  be  the  direct  cause  of  the  bone  lesion.  The 
frequent  occurrence  of  osteomyelitis  subsequent  to  the 
exanthemata  probably  is  due  to  lowered  resistance  to  bac- 
terial infection  as  a  result  of  the  infectious  disease,  as 
well  as  to  the  septicemia  frequently  present  in  those 
diseases.  Mallory  has  shown  that  in  smallpox*  and 
typhoid  fever*®  areas  of  necrosis  are  frequently  present  in 

8.  Bottomley,  J.  T. :  Acute,  Non-traumatic  Multiple  Osteomye- 
litis Due  to  the  Streptococcus  in  an  Adult,  TfiB  Joubnal  A.  M.  A., 
July  25,  1903. 

9.  Mallory,  F.  B. :  Ueber  die  Verbreitnng  der  Osteomyelitis 
Tarioloea  Im  Knochensysteme.,  Zeltsch.  f.  Heilkunde,  vol.  xv,  1894. 

10.  Mallory,  F.  B. :  A  Histologic  Study  of  Typhoid  Fever,  Jour. 
Exp.  Med.,  ill,  p.  611.  1898. 
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the  bone  marrow,  and  such  areas,  secondarily  infected 
by  pyogenic  organisms,  may  well  be  the  starting  points 
of  acute  suppuration  of  the  marrow. 

Compound  fractures  frequently  become  infected  by 
pyogenic  organisms,  and  the  bone  undergoes  osteomye- 
litic  changes.  In  former  days  such  infections  frequently 
were  fatal.  Under  modem  methods  the  infection  when 
it  occurs  generally  is  slight,  and,  since  the  pus  usually 
can  readily  escape  through  the  woimd  in  the  soft  tissues, 
the  results  are  seldom  fatal,  although  the  destruction  of 
bone  by  the  infection  may  be  suflScient  to  greatly  delay 
healing,  and  to  lead  to  the  formation  of  small  sequestra 
and  enduring  sinuses.  Sometimes  the  same  result  fol- 
lows infection  of  bone  stumps  after  amputations. 

METHOD  OF  INFECTION. 

The  infection  of  the  bone  often  is  secondary  to  a  local 
infection  in  some  other  part  of  the  body,  e.  g.,  furuncle, 
paronychia  or  chronic  ulcer,  and  the  organism  carried 
from  such  a  focus  by  the  blood  produces  infection  of  the 
bone  marrow.  In  some  cases  the  organism  enters  the 
body  through  the  respiratory  tract,  as  when  an  osteomye- 
litis produced  by  the  pneumococcus  occurs  subsequent 
to  a  pneumonia,  pleurisy  or  empyema.  Infection  may, 
occur  through  the  intestinal  tract,  as  when  osteomye- 
litis is  produced  by  the  typhoid  bacillus,  although  other 
types  of  intestinal  infection  are  said  to  be  rare.  Ull- 
man*'  fractured  the  bones  of  animals  and  then  fed  them 
with  infected  food,  but  failed  to  produce  infection  of 
the  bone.  Frequently  the  osteomyelitic  focus  appears  to 
be  the  only  point  of  infection  and  it  may  be  quite  im- 
possible to  detect  the  primary  point  of  entrance  of  the 
infective  organism. 

LOCATION. 

Osteomyelitis  nearly  always  begins  in  the  diaphysis  of 

the  long  bones,  usually  near  the  epiphyseal  line.    This  is 

in  sharp  contrast  with  tuberculosis  of  bone,  which,  in 

the  large  bones  at  least,  practically  always  begins  in  the 

ej)iphvsis.     Rarelv,  however,  osteomvelitis  is  said  to  be- 
30 
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g'm  in  the  epiphysis,  and  so  to  simulate  acute  tubercular 
disease.  It  is  mv  belief  that  such  cases  usually  begin 
in  the  diaphysis,  perforate  the  epiphyseal  line  very  early, 
and  then  extend  to  the  joint.  The  femur  and  the  tibia 
are  the  bones  most  frequently  attacked,  then  the 
humerus,  but  no  bone  is  exempt,  and  short  long  bones, 
e.  g.,  the  phalanges  or  flat  bones,  may  be  aflPected. 
Usually  only  (me  bone  is  diseased,  but  sometimes  several 
bones  are  affected.  After  one  bone  is  diseastxl  other 
bones  may  bwome  involved  after  an  interval  of  days  or 
weeks.  Multiple  ostwmyelitic  lesions  are,  however,  not 
common. 

PATHOLOGIC   PROCESS. 

The  primary  area  of  infection  is  always,  apparently, 
in  the  bone  marrow.  The  l)ony  trabecular  and  the  cortex 
are  destroyed  only  seccmdarily,  and  their  destruction 
and  solution  is  usually  slight  in  the  early  stages,  al- 
though in  the  later  stages  the  d(»struction  may  be  very 
extensive.  The  process  almost  always  begins  in  the 
diaphysis  of  the  long  bones,  frequently  near  the  epi- 
physeal line.  Kan^Iy,  however,  the  proc^ess  is  said  to  be- 
gin in  the  epipliysis,  and  then  may  extend  into  the  ad- 
jacent joint  early.  After  the  organisms  gain  access  to 
the  marrow  cells  they  multiply  and  produce  a  soluble 
toxin  which  causes  necrosis  of  the  adjacent  marrow 
cells.  Since  the  cortex  is  relatively  impermeable  while 
tin*  marrow  sj)nees  allow  free  communication  and  exten- 
sion of  the  infection,  necrosis  of  a  very  considerable 
portion  of  the  marrow  of  a  long  bone  may  take  place 
before  marked  purulent  infiltration  occurs.  In  such  a 
ease  the  marrow  may  a})pear  gelatinous  and  injected  to 
the  nak(Ml  eye,  while  under  the  microscope  the  marrow 
cells  ev(»rywluTe  i\ro  necrotic,  and  among  them  are 
numerous  colonies  of  the  infecting  organism.  As  a  rule, 
purulent  exudation  of  polynuclear  leucocytes  with  ex- 
tensive solution  of  marrow  cells  appears  early.  Then 
the  bone  is,  on  being  sawed  open,  mottled  with  numer- 
ous yellow  or  greenish  artMis  of  suppuration,  together 
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with  reddened  areas  of  injection  or  hemorrhage.  Solu- 
tion of  the  soft  tissue  of  the  marrow  is  usually  great. 
Sometimes  even  in  the  early  stages  there  is  some  solu- 
tion of  bony  trabeculap,  with  the  formation  in  the  spongy 
bone  of  cavities  containing  serum,  necrotic  cells  and 
leucocytes.  Hence  ^^one  abscesses'^  appear,  but  these 
usually  are  small.  The  infection  may  very  rapidly  ex- 
tend along  the  entire  marrow  canal  of  a  long  bone.  The 
extension,  however,  is  always  more  or  less  irregular,  ap- 
parently because  of  the  irregular  communication  be- 
tween adjacent  alveolar  spaces,  due  to  the  irregular  ar- 
rangement of  the  bony  trabeculae,  so  that  the  bone  nearly 
always  shows  a  mottled  red  and  yellow  appearance  from 
the  presence  of  necrotic  and  injected  and  purulent  areas, 
while  small  areas  of  relatively  unaltered  marrow  may 
persist  in  close  proximity  to  the  altered  areas. 

The  infection  usually  extends  quite  early  through  the 
dense  cortical  bone,  probably  along  the  haversian  canals, 
and  produces  an  inflammatory  exudation  and  suppura- 
tion between  the  periosteum  and  the  outer  layer  of  cor- 
tical bone,  i.  e.,  a  subperiosteal  abscess,  and  may  strip 
the  periosteum  from  the  bone  over  a  great  extent  or 
completely.  The  infection  may  also  extend  to  adjacent 
soft  tissues,  and  cause  myositis,  or  a  subcutaneous  in- 
flammation, or  an  abscess.  Such  an  abscess  may  be 
very  extensive,  and  has  direct  communication  with  the 
marrow  of  the  bone,  although  the  point  of  communica- 
tion may  not  be  detected  readily.  Finally  such  an  ab- 
scess may  extend  to  the  surface  and  break  through  the 
skin  at  one  or  more  points,  although  such  an  event 
rareh'  occurs  spontaneously  in  severe  cases,  since  fatal 
toxemia  and  septicemia  frequently  occur  before  spon- 
taneous evacuation.  If  such  a  spontaneous  evacuation 
does  occur,  sinuses  leading  down  to  dead  bone  may  per- 
sist indefinitely. 

As  a  rule,  the  infection  is  checked  and  confined  to  the 
diaphysis  by  the  epiphyseal  line.  Tn  some  cases,  how- 
ever, especially  in  older  children  or  adults  in  whom  the 
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Figure  1.—  \ertical  aiiLcro  posterior  section  through  the  leg  and 
foot  of  a  case  of  infectious  osteomyelitis.  Duration  about  seTen 
weeks.  1.  Areas  of  suppuration.  *_*.  Areas  of  injection  and  granu- 
lation tissue.  3.  Necrotic  cortical  bone.  4.  Newly-formed  periosteal 
bone,  but  still  plastic.  This  is  the  best  stage  for  the  operation. 
Upper  epiphysis  invaded  by  suppuration.  Below  process  checked 
by  epiphyseal  line. 
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epiphyseal  line  is  partly  or  completely  ossified,  the  in- 
fection extends  through  the  epiphyseal  line,  involves  the 
epiphysis,  and  then  may  extend  to  the  joint  and  pro- 
duce a  purulent  inflammation  of  the  synovial  cavity  and 
more  or  less  complete  destruction  of  the  joint.  Or  there 
may  be  a  destruction  of  the  epiphyseal  line  and  a  sep- 
aration of  shaft  and  epiphysis — '^spontaneous  fracture." 

The  cortical  bone  usually  becomes  necrotic  over  con- 
siderable areas.  The  extent  to  which  cortical  necrosis 
occurs  depends  partly  on  the  extent  of  the  destruction  of 
the  endosteum  and  partly  on  the  amount  of  separation 
of  the  periosteum  from  the  shaft.  If  the  periosteum 
is  stripped  from  the  cortical  bone  for  any  great  extent, 
necrosis  of  at  least  the  outer  layer  of  the  underlving 
cortical  bone  is  likely  to  occur.  On  the  other  hand,  if 
much  of  the  endosteum  which  lines  the  shaft  and  covers 
the  trabecular  is  destroyed  by  the  inflammation,  a  cor- 
responding necrosis  of  the  inner  layers  of  the  corti^x  or 
of  the  trabecular  will  occur. 

If  the  periosteum  is  separated  from  the  cortical  bone 
about  its  entire  circumference,  as  frequently  happens  in 
these  cases,  necrosis  of  the  entire  circumference  of  the 
cortex,  at  least  in  its  superficial  layers,  may  occur.  If, 
internally,  the  entire  circumference  of  the  endosteum  is 
destroyed,  the  entire  inner  circumference  of  the  cortex 
may  become  necrotic,  at  least  in  its  inner  layers.  If 
periosteum  and  endosteum  both  are  affected  at  any 
given  level,  a  com})lete  necrosis  of  the  shell  of  cortical 
bone  may  occur.  Since  the  amount  of  destruction  of  the 
endosteum  and  the  extent  of  the  stripping  of  the  })eri- 
osteum  vary  greatly  in  individual  cases,  the  extent  of 
necrosis  of  the  cortical  shell  also  varies  within  very  wide 
limits.  Sometimes  the  entire  shaft  of  cortical  bone  may 
be  destroyed  relatively  early  in  the  disease.  In  other 
cases  only  a  long  sliver  of  the  outer  layer  of  the  cortex 
may  become  necrotic,  and  ultimati^ly  be  separated  as  a 
sequestrum,  without  ever  opening  into  the  marrow 
cavitv. 
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In  nearly  all  easels,  because  of  the  impermeability  of 
the  cortical  l)one  and  the  const»quent  rapid  extension  of 
the  suppuration  over  a  large  extent  of  marrow,  the  area 
of  suppuration  from  which  absorption  takes  place  is 
large,  the  diflficulties  in  the  way  of  spontaneous  or  arti- 
ficial evacuation  are  great,  while  symptoms  of  toxemia 
and  septicemia  appear  early  and  are  extreme. 

REPAIR. 

If  from  spontaneous  evacuaticm  of  the  abscesses,  or 
from  operation,  a  fatal  result  is  avoided,  the  infectious 
process  may  ])ecome  limited  and  the  process  of  repair 
may  begin.  The  reparative  process  produces  peculiar 
and  important  gross  pathologic  conditions,  due  to  the 
peculiar  anatomic  conditions  found  in  bone.  In  general, 
repair  within  the  shaft  is  brought  about  by  the  formation 
both  of  granulation  tissue  which  arises  from  the  reticu- 
lum of  the  marrow,  and  of  new  bone  which  arises  from 
the  endosteum.  As  a  rule,  a  portion  of  the  infwted 
marrow  and  cortex  becomes  necrotic  over  a  greater  or 
less  extent  and  j)ersists,  for  a  time  at  least,  as  a  ])ony 
"s(H]uestrum."  Outside  of  the  shaft  the  periosteum 
becomes  more  or  less  separated  from  the  underlying 
necrotic  shaft,  proliferates,  and  produces  a  shell  of  new 
bone,  which  surrounds  the  necrotic  original  shaft  with 
a  shell  of  new  bone,,  i.  e.,  forms  an  **involucrum.''  An 
understanding  of  each  of  these  steps  demands  an  accu- 
rate consideration  of  the  process  of  repair  of  normal 
bone,  as  studied  in  experimental  lesions  in  animals. 

REPAIR  OF   rX INFECTED   EXPERIMENTAL   FRACTURES. 

The  proc(^ss  can  best  be  studied  in  bones  in  whix*h  a 
loss  of  bony  tissue  is  })roduced  without  dislocation  of  the 
fragments,  e.  g.,  by  drilling  a  small  hole  vertically  into 
the  bone.  In  this  way  the  {)rocess  of  repair  can  be 
studied  without  the  complications  which  arise  in  com- 
plete fractures. 

In  such  fracturt»s  hemorrhage  occurs,  followed  in  a 
few  hours  bv  an  inflammatorv  exudate.     Bv  the  second 
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(lay  reparative  proliferation  occurs.  Tlie  proliferation 
oeciifs  within  and  outside  of  the  cortex  of  the  hone. 
The  external  proliferation  arises  from  the  periosteum, 
and  consists  of  a  mass  of  epithelioid  cells,  which  soon 
become  spindle-shaped  and  are  accompanied  by  young 
blood  vessels  derived  from  adjacent  blood  vessels.  This 
mass  of  cells  forms  the  early  ^'external  callus."  The 
internal  proliferation  arises  partly  from  the  layer  of 
eells  lining  the  inner  surface  of  the  cortex  (endosteum) 
and  partly  from  the  connective  tissue  reticulum  of  the 
marrow,  and  forms  a  mass  of  cells  in  the  shaft  similar 
to  those  produced  by  the  periosteum.  This  mass  of 
cells  forms  the  early  "internal  callus.''  By  the  fourth 
day  a  homogeneous  intercellular  sul)stance  appears  be- 
tween some  of  the  cells  of  the  internal  callus,  the  early 
"osteoid"  tissue.  Fusion  of  adjacent  areas  of  such  os- 
teoid tissue  forms  the  early  outline  of  new  trabeculje 
in  the  internal  callus.  Some  of  the  proliferated  cells 
are  included  in  the  osteoid  areas,  and  are  converted  into 
the  bone  corpuscles  of  the  osteoid  trabeculge,  while  others 
of  the  cells  assume  a  polygonal  shape,  persist  at  the  per- 
iphery of  the  trabeculje  and  take  on  the  function  of  de- 
positing bone,  i.  e.,  become  "osteoblasts."  The  cells 
which  carry  on  these  functions  apparently  are  derived 
from  the  cells  which  arise  from  the  endosteal  cells,  al- 
though in  the  early  stages  they  can  not  be  distinguished 
morphologically  from  the  fibroblastic  cells  derived  from 
the  connective  tissue  reticulum  of  the  marrow.  Ulti- 
mately there  comes  a  deposit  of  lime  salts  in  the  osteoid 
trabeciilae  of  the  internal  callus,  and  so  the  bony  tra- 
beculse  are  formed.  Besides  the  proliferation  of  en- 
dosteal cells  there  is  a  proliferation  of  the  connective 
tissue  of  the  marrow  reticulum,  and  fibroblastic 
cells,  which  ultimately  forms  a  scar  within  the  cortex, 
are  produced.  Xew  blood  vessels  arise  froui  ])reexisting 
blood  vessels. 

A  formation  of  bony  trabecule  in  the  external  perios- 
teal callus  takes  place  in  an  exactly  similar  way. 
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The  cortical  bone  in  experimental  fractures  seems  to 
have  very  limited  or  no  power  of  proliferation,  and  the 
space  in  the  cortical  bone  at  first  is  filled  with  hem- 
orrhage and  exudation  only,  until  the  external  and  in- 
ternal calluses  project  in  from  either  side,  mei^t,  and 
fuse.  After  the  fusion,  new  trabecular  appear  in  the 
gap  in  the  cortical  bone.  These  are  at  first  entirely 
free  from  the  cortical  bone,  but  finally  become  fused 


Figure  'A. — High  power  of  cells  derived  from  endosteum  showing 
formation  of  early  osteoid  trabecula'.  1.  1.  Hpltheliold  cells,  with 
(ibrillar  Intercellular  material.  2.  Intercellular  material  becoming 
homogeneous,  previous  to  deposit  of  lime  salts,  "osteoid"  trabecula. 

3.  Kpitheliold   cell    on    surface   of    osteoid    trabecula.    •'osteoclast." 

4.  Epithelioid  cell   retained   in   osteoid  trabecula,    to  become  "bone 
corpuscle." 

with  the  calcified  portion  of  the  cortex  and  thus  form 
the  ^intermediate  callus." 

At  first  the  newly-formed  osteoid  or  osseous  tissue  is 
very  vascular  and  formative  osteoblasts  are  numerous. 
Later  the  blood  vessels  are  much  less  numerous,  the 
celluhir  elements  are  fewer,  and  the  trabeculae  become 
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laminated  and  have  the  same  appearance  as  in  normal 
bone. 

REPAIR    IN    OSTEOMYELITIS. 

The  general  process  in  the  repair  of  osteomyelitic 
bone  is  the  same,  but  some  of  the  special  steps  are  modi- 
fied bv  the  de«rree,  extent  and  character  of  the  destruc- 
tive process  and  by  the  persistence  of  the  sequestrum. 
'J'he  steps  will  be  described  as  they  occur  in  the  marrow, 
the  cortex  and  the  periosteum.     Jt  should  be  borne  in 


Fifitiire  4. — Adjacent  alveolar  simces  in  marrow  of  osteomyelitis 
of  tibia,  duration  about  ten  days.  1.  Alveolus  tilled  with  granula- 
tion tissue,  li.  Alveolus  filled  with  serum  and  entirely  necrotic 
cells,  amonpr  which  are  numerous  colonies  of  staphylococci.  3. 
Alveolus  filled  almost  entirely  with  polynuclear  leucocytes. 

mind  that  the  endosteum  covers  all  of  the  calcified  tra- 
becular as  well  as  the  inner  cortical  wall. 

Marrow. — As  has  been  mentioned,  adjacent  marrow 
spaces  in  the  early  stages  may  be  normal,  or  show  slight 
necrosis  with  little  leucocytosis,  or  may  be  entirely 
necrotic,  or  th^^  cells  may  be  dissolved  and  the  space 
filled    with     purulent    exudation.       CVmsequently     the 


Digitized  by 


Google 


466 

amount  of  proliferation  in  adjacent  spaces  after  repair 
betjins  may  vary  a  gr^at  deal. 

The  connective  tissue  of  the  reticulum  of  the  fat 
marrow  may  proliferate  to  a  great  degrw,  and  surround 
purulent  areas  with  a  more  or  less  complete  zone  of 
granulation  tissue,  or  in  some  cases  may  entirely  fill  up 
the  marrow  spaces  at  a  given  level,  and  so  form  a  band 
of  at  first  granulation,  later  dense  scar  tissue,  thus  sep- 
arating the  necrotic  and  infiltrated  portion  of  the  shaft 
from  the  sound  ])ortion.  In  a  case  of  spontaneous 
osteomyelitis  the  scar  tissue  is  likely  to  be  irregularly 
distributed  throughout  the  shaft  surrounding  the  in- 
filtrated areas.  In  compound  fractures  especially  a 
definite  transverse  zone  of  granulation  or  scar  tissue 
often  separates  the  infected  portion  from  the  sound 
shaft.  At  first  the  granulation  tissue  may  be  edemat- 
ous and  show  infiltration  with  lymphoid  and  plasma 
cells  and  numerous  leucoc\ies.  Later  it  becomes  dense 
scar  tissue.  If  a  definite  abscess  has  formed,  it  may 
be  completely  surrounded  by  a  zone  of  scar  tissue. 

Beside  the  j)roliferation  of  connective  tissue  from  the 
reticulum  there  may  be  a  proliferation  of  the  endosteum' 
both  from  the  inner  wall  of  cortical  bone  and  from  the 
endosteum  covering  any  of  the  trabeculae.  This  may 
lead  to  a  deposit  of  bone  on  the  inner  wall  of  the  cor- 
tex, and  to  a  thickening  of  the  bony  structure  of  the 
old  trabecular,  or  to  the  formation  of  new  trabeculae.  If 
such  endosteal  proliferation  takes  place  it  leads  to  a 
thickening  of  old  bony  structures  and  a  formation  of 
new  ones  which  may  surround  infiltrated  or  necrotic 
areas  with  a  wall  of  bone  of  increased  density,  or  form 
a  barrier  of  bone  between  necrotic  and  sound  portions 
of  the  shaft;  or,  if  the  abscess  is  a  local  one,  may  en- 
tirely surround  such  an  abscess,  or  may  lead  to  an  oblit- 
eration of  the  marrow  canal  at  a  given  point. 

Since  the  extension  of  the  destructive  process  is  very 
irregular,  the  distribution  of  the  granulation  tissue  and 
endosteal  bone  may  be  correspondingly  irregular,  and 
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Figure  r>. — Vertiral  section  through  an  osteomyelltic  compound 
fracture.  1.  Alveolar  spaces  filled  with  necrotic  cells  and  serum, 
with  manj'  colonies  of  staphylococci.  2.  Zone  of  polynuclear  leu- 
cocytes in  alveolar  spaces.  3.  Zone  of  scar  tissue  filling  alveoli 
and  separating  infected  bone  from  (4)  normal  red  marrow  and 
granulation  tissue  in  alveoli. 
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may  be  diffusely  scattered  throughout  the  bone,  may 
cause  bony  or  fibrous  encapsulation  of  diseased  areas,  or 
may  divide  diseased  areas  from  sound  portions  of  the 
shaft. 

Cortex. — As  has  been  said  in  discussing  the  repair  of 
experimental  fractures,  dense  cort  ical  bone  has  very  little 
or  no  power  of  direct  repair.  Kepair  of  any  consider- 
able amount  of  necrosis  of  cortical  bone  depends  entirely 
on  the  integrity  o-f  the  endosteum  within,  and  the  in- 
tegrity and  adhesion  of  the  periosteum  to  the  outside  of 
the  cortical  bone.  If  the  endosteum  is  intact,  the  inner 
layer  of  the  cortical  bone  may  retain  its  vitality.  In 
some  cases  in  which  the  periosteum  is  entirely  stripped 
from  the  underlying  cortex,  the  cortex  at  the  time  of 
operation  may  ai)pear  white,  non-vascular  and  necrotic; 
but  if  the  pus  is  entirely  removed,  it  is  certain  that  to  a 
considerable  extent  the  periosteum  returns  to  its  normal 
position,  becomes  adherent  to  the  apparently  necrotic 
cortex  and  maintains  or  renews  its  vitality.  This  ad- 
hesion of  periosteum  may  be  complete  over  the  entire 
shaft,  or  more  commonly  takes  place  over  only  a  part  of 
the  shaft,  and  fails  to  take  place  in  other  portions.  This 
partly  explains  the  occasional  very  irregular  distribution 
of  the  necrosis  of  the  cortical  bone  as  seen  in  some 
sequestra. 

The  necrosis  and  inability  to  repair  of  the  cortical 
i)one  is  the  chief  cause  of  the  persistence  of  secpiestra 
and  sinuses  as  seen  in  chronic  osteomyelitis.  The  mar- 
row has  considerable  power  of  repair,  but  the  cortex,  if 
necrotic,  persists  as  a  sequestrum,  and  either  remains 
indefinitely,  or  is  discharged  piecemeal,  or  must  be  re- 
moved by  operation ;  and  in  either  case,  leaves  a  cavity 
which  has  usually  no  power  of  closing  itself. 

Periosfeum. — As  soon  as  the  pus  has  been  evacuated 
and  the  inflammatory  process  has  subsided  the  perios- 
teum proliferates  and  endeavors  to  maintain  the  vitality 
of  the  outer  layer  of  cortical  bone,  or  produces  new  bone 
to  replace  that  destroyed  by  the  inflammation.     As  al- 
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ready  mentioned,  in  some  cases  to  a  considerable  extent 
the  periosteum,  after  the  pus  is  evacuated,  again  comes 
in  contact  with  and  adlieres  to  the  cortical  bone,  and 
the  cortical  bone  beneath  such  adhesions  retains  its 
vitality.    This  explains  the  adherence  of  the  periosteum 


Figure  0. — Kndosteal  formation  of  bone  ariHing  from  trabeculse 
of  marrow.  1.  Original  trabecula.  2.  Newly-formed  endosteal  bone, 
partly  adherent  to  original  traljecula.  partly  appearing  as  new 
trabecula*.  3.  Alveolar  spaces  with  granulation  tissue  arisen  chiefly 
from  reticulum  of  marrow. 

in  places  to  an  extensive  sequestrum,  which  throu<rhout 
most  of  its  extent  is  completely  separated  from  the 
periosteum. 
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In  most  cases,  if  the  periosteum  has  been  stripped  to  a 
great  extent,  this  adhesion  between  periosteum  and  cor- 
tex does  not  take  place.  But  the  periosteum  undergoes 
a  process  of  proliferation  analogous  to  that  seen  in  the 
formation  of  the  external  callus  in  fractures.  The  cells 
of  the  periosteum  next  to  the  necrotic  cortex  are  poly- 
gonal and  are  the  bone-forming  cells.  Between  adja- 
cent cells  a  homogeneous  intercellular  substance  appear^, 
early  "osteoid''  tissi.e,  and  by  fusion  of  such  intercel- 
lular material  the  outlines  of  early  osteoid  trabeculje  are 
formed.  Some  of  the  polygonal  cells  are  enclosed  in 
the  osteoid  tissue,  become  branched  and  take  on  the 
fimction  of  bone  corpiisck^s  for  the  new  trabecul^e  of 
osteoid  tissue.  Other  cells  remain  in  contact  with  the 
outer  surface  of  the  new  trabeculae  and  take  on  the 
function  of  bone  deposition  on  the  outer  surface  of  the 
trabeeula?,  i.  e.,  become  '^osteoblasts.''  Jn  this  way  the 
deep  layer  of  the  periosteum  becomes  converted  into  a 
thin  layer  of  delicate  new  periosteal  bone,  usually  sep- 
arated from  tlie  necrotic  cortical  bone  setjuestrum.  The 
further  development  of  bone  in  the  periosteum  takes 
place  peripherally,  the  deep  layer  of  the  membrane 
forming  bone,  the  intermediate  layer  producing  i>oIy- 
gonal,  bone  formative,  ixriosteal  cells,  while  the  {M?r- 
ipheral  layer  consists  of  layers  of  spindle  cells,  such  as 
are  seen  in  normal  periosteum. 

In  the  early  stages  the  spaces  between  the  newly- 
formed  trabeculae  are  filled  with  a  rather  myxomatous 
mass  of  cells,  usually  somewhat  polygonal  or  stelLate, 
with  very  delicate  intercellular  ilbrilla?,  usually  very 
edematous.  Among  these  cells  lymphoid  and  plasma 
cells  are  very  numerous,  and  occasional  leucoc}ies  are 
seen.     Yoimg  blood  vessels  are  numerous. 

As  the  periosteum  continues  its  peripheral  growth 
with  the  format i(m  of  new  periosteal  bone,  the  old 
necrotic  shaft  finally  becomes  surrounded  by  a  shell  of 
newly  formed  periosteal  bone,  which,  as  a  rule,  is  per- 
forated at  om*  or  si'vt^ral  points  by  sinusc^s  for  the  dis- 
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charge  of  pus  from  tlic  necrotic  shaft,  i.  e.,  an  "involu- 
crum"  surrounding  a  "sequestrum"  is  formed.  The 
sequestrum  may  lie  entirely  free,  or,  as  already  men- 
tioned, may  be  adherent  to  the  inner  layer  of  periosteal 
bone  to  a  greater  or  less  extent.    If  there  is  a  free  space 


Figure  7. — Section  Through  cortex  and  adherent  new  periosteal 
bone  in  osteomyeHtis,  duration  about  seven  weelts.  1.  Cortical  bone 
trabeculffi.  2.  Marrow  spaces  filled  with  granulation  tissue.  3. 
Newly-formed  periosteal  bone  trabecula?.  4.  Osteogenetic  layer  of 
periosteum.     5.  Fibrous  layer  of  periosteum. 
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between  sequestrum  and  involucrum  the  inner  layer  of 
the  involucrum  is  lined  by  a  layer  of  edematous  granu- 
lation tissue  from  which  a  discharge  of  pus  may  con- 
tinue indefinitely. 

At  first  the  periosteal  bone  is  soft,  partly  osseous  and 
partly  osteoid,  and  very  vascular,  with  myxomatous  tis- 
sue in  the  alveolar  spaces.  The  process  of  periosteal 
bone  formation  does  not  continue  indefinitely,  but  con- 
tinues only  until  sufficient  new  bone  is  formed  to  carry 
on  the  function  of  weight-bearing,  i.  e.,  at  first  the  total 
diameter  of  new  bone  is  greater  than  the  diameter  of 
the  necrotic  shaft  was.  This  increase  in  diameter  over 
that  of  the  normal  shaft  is  apparently  due  to  the  fact 
that  the  new  bone  is  softer  than  normal  bone,  and  con- 
sequently more  of  it  is  required  to  support  a  given 
weight  than  would  be  needed  if  the  bone  were  normal. 
Later,  as  the  new  bone  becomes  denser  and  more  like 
normal  bone,  there  is  a  definite  decrease  in  size  of  the 
periosteal  shell,  so  that  the  total  diameter  of  the  shell 
may  closely  or  exactly  approximate  the  diameter  of  the 
original  shaft. 

Jn  time  the  trabeculae  of  the  involucrum  become  com- 
pletely ossified  and  osteoblasts  become  flattened  out  and 
approximated  to  the  trabecular  as  an  endosteum,  just  as 
in  normal  trabecular;  the  myxomatous  granulation  tis- 
sue becomes  (X)nverted  into  fat  marrow ;  and  the  entire 
involucrum  assumes  a  structure  like  that  of  normal  dense 
cortical  bone  or  in  some  cases  like  the  spong}'  bone  of 
the  epiphysis.  Such  dense  bone  has,  just  as  cortical  bone 
has,  a  very  limited  power  of  repair.  Hence  if  at  this 
late  stage  the  secpiestrum  is  n^moved,  it  leaves  a  cavity 
with  walls  composed  of  dense  bone  like  cortical  bone, 
which  has  very  limited  or  no  power  of  repair.  This 
explains  why  cavities  which  are  left  after  the  removal 
of  sequestra  so  often  persist  indefinitely  and  fail  to 
close.  This  is  especially  the  case  if,  at  the  same  time  the 
periosteal  shell  is  forming,  tlie  marrow  canal  is  closed 
l)v  a  plug  of  dense  marrow  bone,  which  arises  by  en- 
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dosteal  bone  formation^  or  by  a  band  of  scar  tissue  which 
is  converted  by  metaplasia  into  dense  bone. 

OBOSS   APPEARANCE. 

Marrow. — The  gross  appearances  of  osteomyelitic  bone 
vary  with  the  histologic  conditions  already  described. 
In  the  acute  stage^  marrow  is  first  affected.  If  examined 
very  early,  no  suppuration  may  be  seen.  The  marrow 
simply  is  infected  and  necrotic.  At  that  time  it  ap- 
pears injected  and  gelatinous.  At  that  stage,  during  an 
operation,  it  may  be  impossible  on  account  of  the  hem- 
orrhage to  be  certain  that  any  gross  change  is  present. 
Usually,  however,  cases  are  not  seen  until  suppuration 
is  well  marked.  Then  on  opening  the  marrow  a  profuse 
discharge  of  pus  takes  place.  This  pus  may  be  yellow, 
or  greenish,  or  red  from  hemorrhage,  or  brownish  from 
disintegrated  blood  pigment.  Usually  the  pus  contains 
many  large  or  small  oil  drops  from  disintegrated  fat 
marrow.  This  oily  pus  is  very  characteristic.  At  this 
time  if  the  bone  can  be  removed  and  sawed  through 
vertically,  the  marrow  presents,  not  a  diffuse  suppu- 
ration, but  a  mottled  appearance,  partly  red  from  in- 
jected or  hemorrhagic  marrow,  partly  red  or  yellow  from 
unaltered  marrow,  and  partly  yellow  or  greenish  from 
suppuration.  The  distribution  of  the  different  areas  is 
very  irregular,  and  probably  is  determined  partly  by  the 
distribution  of  blood  vessels  and  partly  by  the  facility  or 
difficulty  of  extension  from  one  alveolar  space  to  an- 
other. 

At  a  still  later  stage  the  appearance  of  the  marrow  is 
still  different.  The  yellow  areas  of  suppuration  persist, 
while  other  portions  are  red  and  injected,  but  the  red 
color  at  this  period  is  due  to  the  formation  of  granula- 
tion tissue  in  many  of  the  alveolar  spaces.  In  some 
cases,  one  end  of  the  shaft  may  present  this  mottled 
appearance,  while  the  other  end  may  appear  normal, 
while  between  the  two  there  may  be  a  pink  or  red  band 
of  granulation  tissue  entirely  closing  the  marrow  canal 

and  separating  the  infected  from  the  normal  area.    If 
31 
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the  destruction  of  the  infected  marrow  has  been  com- 
plete and  the  cortical  bone  also  has  become  entirely 
necrotic,  the  shaft  may  be  converted  into  a  more  or  less 
complete  bony  tube,  filled  with  dirty  granular  detritus 
and  pus,  and,  if  the  bone  is  spongy,  the  necrotic  trabec- 
ulae  form  a  mesh  or  frame  work  of  brownish  sponge- 
like structure. 

Cortex. — The  appearance  of  the  cortex  also  varies 
with  the  stage  of  the  disease.  If  examined  very  early, 
the  periosteum  is  thick  and  edematous,  injected,  and  is 
easily  stripped  from  the  bone.  The  bone  itself  looks 
white  and  shining,  and  often  shows  minute  red  vascular 
points.  At  a  somewhat  later  stage  the  periosteum  may 
be  entirely  separated  from  the  bone  by  a  collection  of 
pus,  oftentimes  over  the  greater  portion  of  the  shaft. 
The  periosteum  may  appear  as  a  very  considerable  fusi- 
form, fluctuating  swelling  or  sac,  often  of  large  diam- 
eter. On  incising  such  a  sac,  the  bone  is  seen  smooth, 
white  and  often  dull.  In  the  stage  when  necrosis  of  the 
cortical  bone  is  complete,  the  cortex  appears  dirty  white, 
or  brownish,  or  black,  bare,  and  absolutely  without 
luster.  It  may  be  broken  into  spicules  of  varying  size, 
or  may  be  perforated  by  sinuses,  or  may  be  worm  eaten. 
The  cortex  in  the  early  stages  may  be  partly  adherent 
to  the  periosteum,  even  when  necrosis  is  marked.  In 
the  later  stage  the  necrotic  shaft  may  lie  perfectly  free 
in  the  periosteal  shell  or  in  some  cases  portions  of  it 
may  be  perfectly  free,  while  other  portions  of  it  are 
tmited  to  the  thick  bony  periosteal  shell  or  involucrum 
by  bony  adhesions,  and  separation  of  the  two  may  be 
diflBcult.  Or,  if  the  suppurative  process  has  lasted  for 
years,  as  often  happens,  only  a  few  thin  worm-eaten 
spicules  of  cortical  bone  are  seen,  lying  in  a  cavity  of 
the  periosteal  shell  which  is  covered  with  unhealthy 
granulations. 

Periosteum. — The  gross  appearance  of  the  periosteum 
in  the  early  stages  has  been  mentioned  above  in  connec- 
tion with  the  cortex,  i.  e.,  at  first  it  is  thickened  and  in- 
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jected,  and  usually  at  an  early  stage  is  elevated  from 
the  bone  by  an  extensive  subperiosteal  abscess.  A  few 
weeks  later  the  periosteum  is  several  times  thicker  than 
normal,  and  the  deep  layers  are  more  or  less  rigid  from 
the  formation  of  bony  trabecute,  at  first  very  delicate, 
pinkish  white  and  crackling  under  the  touch  like  hoar- 
frost. This  crackling  can  also  be  detected  by  pushing 
a  needle  through  the  granulations  at  the  edge  of  a  sinus, 
when  the  new  periosteal  shell  can  be  felt  and  heard  to 
crackle  under  the  touch  of  a  needle.  This  can  be  used 
as  a  gross  method  to  determine  the  proper  time  to 
operate  (cf.  infra).  As  time  goes  on,  this  periosteal 
layer  increases  in  thickness,  and  finally  forms  a  shell  of 
variable  thickness  about  the  cortical  sequestrum.  The 
thickness  of  such  a  shell  may  be  very  great  and  equals, 
or  sometimes  exceeds,  the  total  thickness  of  the  original 
shaft. 

This  periosteal  bone  forms  a  cylindrical  shell  about 
the  sequestrum  and  is  always  perforated  at  one  or  several 
points  by  sinuses  for  the  discharge  of  pus.  The  shell,  as 
already  said,  may  be  closely  adherent  to  portions  of  the 
sequestrum,  or  may  be  separated  entirely  from  the 
necrotic  portion  of  the  shaft,  although  it  may  be  adher- 
ent by  bony  growth  to  the  living  shaft  or  to  the  epiphysis 
at  the  upper  and  lower  ends  of  the  sequestnmi.  If  such 
unaltered  portions  of  the  shaft  closely  connected  with 
the  periosteal  shell  do  exist,  they  usually  are  divided 
from  the  necrotic  shaft  by  transverse  bands  of  dense 
scar  tissue,  or  more  commonly  in  the  old  cases  by  a 
transverse  layer  or  plug  of  very  dense  scar  tissue  or  bone 
which  frequently  entirely  occludes  the  marrow  canal. 
In  such  a  case  the  necrotic  shaft  lies  in  a  cavity  or  box 
of  dense  ivory-like  cortical  bone.  Such  a  cavity  usually 
is  lined  with  a  layer  of  dirty  unhealthy  granulations.  If 
the  sequestrum  is  removed  from  such  a  cavity  it  leaves  a 
cavity  of  dense  bone  lined  with  granulations,  which  has 
practically  no  tendency  to  heal.  These  cases  are  seen 
in  old  and  long-continued  '^one  abscesses.^' 
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Soft  Tissues. — ^Beside  these  changes  in  the  bone,  sec- 
ondaiy  changes  in  the  soft  tissues  appear  early.  Even 
before  perforation  of  the  periosteum  appears  the  adja- 
cent muscles^  subcutaneous  tissues  and  skin  show  edema, 
redness  and  induration.  If  the  periosteum  is  perforated 
an  abscess,  often  very  extensive,  may  appear  in  the  soft 
tissues.  Such  an  abscess  may  spontaneously  perforate 
the  skin  at  several  points,  forming  permanent  sinuses. 
The  edges  of  such  a  sinus  are  lined  with  unhealthy 
granulations.  Such  sinuses  may  be  very  large.  In  long- 
continued  cases  the  skin  and  subcutaneous  tissue  are 
thickened  from  formation  of  dense  scar  tissue,  while 
edema  and  infection  persist.  In  extreme  cases  an  af- 
fected limb  may  for  years  be  nearly  twice  normal  size. 

SYMPTOMS. 

The  disease  usually  begins  with  sudden  local  pain, 
usually  quickly  becoming  severe,'  and  generally  of  a 
throbbing  character.  This  pain  is  usually  referred  to 
the  shaft  of  some  one  of  the  long  bones,  commonly  at 
one  end  near  the  epiphyseal  line.  The  limb  at  this  time 
often  is  not  so  sensitive  on  motion,  but  the  pain  is  in- 
tense on  percussing  the  bone,  even  very  lightly,  or  on 
continued  pressure.  Usually  at  a  very  early  period  swell- 
ing of  the  soft  parts  about  the  bone  appears,  and  this 
swelling  soon  shows  pitting  on  pressure  and  marked 
redness.  The  adjacent  joint  frequently  becomes  tender, 
hot  and  swollen.  This  swelling  at  first  more  often  is 
due  to  the  edema  of  inflammation  rather  than  to  direct 
infection,  for  cultures  of  the  joint  fluid  at  this  time 
often  are  sterile.  Rise  of  temperature  to  103  or  104 
often  accompanies  the  early  pain,  and  frequently  the 
pulse  is  greatly  accelerated,  120  to  140  beats  per  minute. 
Evidence  of  constitutional  disturbance  and  infectious 
absorption  usually  appears  early.  The  tongue  is  dry, 
coated  and  tremulous,  the  face  drawn  and  flushed.  De- 
lirium, often  of  a  mild  type,  is  a  very  common  factor, 
and  this  delirium  frequently  persists  for  some  weeks 
after  drainage  of  the  bone  has  been  made.    Abscess  of 
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the  soft  parts  may  give  deep  or  superficial  fluctuation. 
Sinuses  may  appear.  The  leucocyte  count  usually  is 
very  high. 

Such  a  chain  of  symptoms  would  appear  to  present 
a  fairly  distinct  clinical  picture,  and  it  would  be  difB- 
cult  to  overlook  such  a  typical  case.  The  diagnosis  of 
early  cases,  however,  quite  contrary  to  some  statements, 
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the  very  acute  onset,  the  early  extreme  pain  and  the 
early  appearance  of  constitutional  symptoms  should  per- 
mit of  a  diagnosis.  Moreover,  in  epiphyseal  osteomye- 
litis, spontaneous  separation  of  the  epiphysis  is  said  to 
be  common. 

Acute  articular  rheumatism,  as  a  rule,  affects  more 
than  one  joint,  although  one  joint  may  be  especially 
involved.  In  osteomyelitis  the  great  severity  of  the  af- 
fection of  one  joint,  with  the  usual  early  marked  red- 
ness and  edema  of  the  soft  parts,  and  the  almost  con- 
stant bone  tenderness,  usually  allow  early  differentiation. 

Gonorrheal  rheimiatism,  of  course,  may  affect  one 
joint,  and  the  early  symptoms  may  be  severe.  The  bony 
tenderness  is  wanting,  and  the  history  or  presence  of  an 
antecedent  gonorrhea  can  usually  be  determined.  It 
may  be  possible  to  cultivate  gonococci  from  the  joint 
fluid.  A  monarticular  "rheumatic'^  attack  in  children 
or  young  adults  should  always  cause  at  least  a  consid- 
eration of  acute  osteomyelitis. 

The  pain  and  local  sjrmptoms,  the  high  leucocjrte 
coimt,  as  well  as  the  very  sudden  onset  and  absence  of 
the  Widal  reaction,  usually  allow  a  distinction  between 
typhoid  and  acute  osteomyelitis  to  be  made. 

Any  extreme  pain  in  bone,  with  or  without  swelling, 
should  always  lead  to  a  consideration  of  acute  osteomye- 
litis. Both  swelling  and  abscess  formation  may  be  de- 
layed for  several  days.  In  the  chronic  cases  a  persistent 
sinus  connected  with  bone  means  necrosis  of  bone,  and 
suggests  osteomyelitis,  tuberculosis,  actinomycosis,  or 
rarely  epidermoid  cancer. 

CLASSIFICATION   OP   TREATMENT. 

Based  on  pathologic  conditions,  the  course  of  osteo- 
myelitis may  be  divided  into  three  different  stages :  The 
acute  stage,  i.  e.,  the  stage  of  infection,  necrosis,  sup- 
puration and  general  intoxication;  the  subacute  stage, 
which  begins  with  the  evacuation  of  the  purulent  ex- 
udate and  the  cessation  of  toxic  absorption;  and  the 
chronic  stage,  marked  by  the  formation  of  sequestrum. 
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involucnim  and  sinusee.  The  indications  for  treatment 
for  these  three  stages  are  quite  different,  and  will  be  dis- 
cussed separately. 

TREATMENT  OF  THE  ACUTE  STAGE. 

In  the  acute  stage  there  is  inflammation  of  marrow, 
and  often  a  subperiosteal  abscess,  and  abscess  of  the  soft 
parts.  The  indications  are  the  same  as  in  any  other 
acute  suppuration,  i.  e.,  evacuation  of  the  pus.  This 
demands  evacuation  not  only  of  the  soft  parts,  but  of 
the  bone  as  well.  Incision  of  the  soft  parts  alone  is  not 
sufRcient.  For  evacuation  of  bone,  a  good-sized  trephine 
button,  at  least  one-half  inch  in  diameter,  of  cortical 
bone  should  be  removed,  and  if  pus  escapes  from  the 
marrow  the  hole  should  be  enlarged  along  the  shaft  with 
rongeur  forceps  and  chisel  as  long  as  pus  can  be  found 
in  the  marrow.  In  early  cases,  a  layer  of  cortical  bone 
one-half  inch  or  more  wide  and  two  or  three  inches  long 
may  suffice.  In  advanced  cases  a  lid  of  bone  should  be 
removed  from  the  entire  length  of  the  shaft.  One  very 
important  fact  should  be  borne  in  mind.  The  integrity 
of  the  endosteum  is  essential  for  the  vitality  of  the  inner 
layer  of  the  cortex.  Hence  do  not  curette  out  the  mar- 
row. Extensive  and  vigorous  curettage  of  the  marrow, 
as  frequently  is  done,  is  sure  to  destroy  whatever  of  the 
endosteum  is  left,  and  necrosis  of  at  least  the  inner 
layers  of  cortical  bone  is  sure  to  follow.  Moreover,  such 
destruction  is  not  necessary.  The  communication  of 
alveolar  spaces  is  perfectly  free,  as  can  be  seen  by  inject- 
ing dried  bones;  removal  of  a  sufficient  amoimt  of  cor- 
tical bone  gives  good  drainage  to  the  marrow,  and  the 
undestroyed  endosteum  may  be  sufficient  to  repair  the 
defect,  and,  in  rare  cases,  allows  the  injured  bone  to 
heal  without  sequestrum  formation.    (See  Case  I  infra.) 

If  the  disease  has  extended  to  the  epiphysis,  removal 
of  the  cortex  of  the  epiphysis  will  drain  the  epiphysis. 
In  some  cases  extension  to  and  suppuration  of  the  joint 
cavity  may  occur  so  early  as  to  require  opening  and 
drainage  of  the  joint  at  the  primary  operation,  although 
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usually  the  early  swelling  of  the  joint  is  due  to  secondary 
edema.  In  operating  on  the  cases  where  the  epiphysis 
is  involved,  it  is  desirable  to  interfere  with  the  epiphy- 
seal line  as  little  as  possible. 

TREATMENT  OP  THE  SUBACUTE  STAGE. 

After  the  acute  process  has  subsided  from  spontaneous 
or  artificial  evacuation  of  the  pus,  there  comes  the  sub- 
acute stage,  with  necrotic  shaft  and  proliferation  of  the 
periosteum.  The  amount  and  location  of  necrotic  bone 
may  vary.  At  times  only  a  longitudinal  sliver  of  a  por- 
tion or  the  entire  thickness  of  the  cortex  may  be  necrotic. 
In  such  a  case,  removal  of  the  sliver  may  expose  a  layer 
of  granulation  tissue,  arising  from  the  marrow.  Such 
granulation  tissue  arises  from  the  proliferating  reticu- 
lum of  the  marrow  and  from  the  endosteum.  Such  tis- 
sue may  grow  up  to  the  level  of  the  removed  cortical 
sliver,  periosteum  may  grow  in  from  the  sides,  and  ulti- 
mately the  bony  defect  may  in  this  way  be  replaced  and 
complete  healing  may  occur.  Such  favorable  cases  are 
rare. 

More  often  there  is  a  necrosis  of  the  entire  circum- 
ference of  the  shaft  throughout  its  entire  length  or  a 
considerable  portion  of  its  length.  Such  an  extensive 
necrosis  must  be  entirely  removed,  or  a  permanent  se- 
questrum enclosed  by  a  shell  of  involucrum  will  persist 
indefinitely.  The  old  surgical  axiom  was  not  to  •remove 
such  sequestra  until  they  were  freely  movable,  which 
meant  practically  no  removal  until  the  formation  of  in- 
volucra  in  most  cases.  • 

THE  CHIEF  OBJECT  OF  THE  PRESENT  ARTICLE. 

The  chief  object  of  this  paper  is  to  emphasize  and 
illustrate  the  fact  that  by  early  removal  of  such  seques- 
tra at  a  secondary  operation,  and  by  approximation  of  the 
inner  surface  of  the  proliferating,  partly  ossified  perios- 
teum, a  new  shaft  of  periosteal  bone  will  be  produced 
with  constant  regularity,  which  forms  a  new  bony  shaft, 
joins  the  epiphyses,  or  whatever  portion  of  sound  shaft 
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is  left,  occupies  the  position  of  the  original  shaft,  heals 
without  sequestra  or  sinuses,  and  practically  produces 
a  new  shaft  of  approximately  the  same  size  as  the 
original  shaft,  which  by  physical  examination  can  not 
be  distinguished  from  the  original  bone.  In  considera- 
tion of  the  painful  disability  which  follows  the  older 
method  of  treatment,  lasting  sometimes  for  many  years, 
the  results  of  such  an  operation  are  remarkable,  while 
the  functional  results  are  perfect. 

DISCUSSION    OF    METHODS     FOR    THE    REPAIR    OF    BONY 
DEFECTS. 

To  close  defects  left  by  the  late  removal  of  sequestra 
at  a  late  period,  always  a  difficult  matter,  many  methods 
have  been  tried. 

The  chief  methods  which  have  been  recommended 
for  the  closure  of  large  bony  defects  have  been  Hamil- 
ton's sponge  grafts,  Schede's  aseptic  blood  clot,  Neuber's 
approximated  skin  flaps  and  Senn's  decalcified  bone 
plates.  Hamilton^^  recommended  that  the  bone  defects 
be  filled  with  sponge,  and  claimed  that  the  sponge  acted 
as  a  framework  for  the  formation  of  new  bone,  and  that 
ultimately  the  sponge  was  absorbed.  In  that  paper  he 
described  the  use  of  the  sponge  in  one  case  of  extensive 
bone  defect,  but  the  result  was  a  failure.  In  the  con- 
clusions, however,  he  recommends  the  sponge,  with  some 
apparent  hesitation,  entirely  on  theoretical  grounds. 
The  histologic  descriptions  of  the  conditions  found  in 
attempted  sponge  grafting  in  lesions  of  the  soft  tissue 
are  not  at  all  conclusive  of  the  correctness  of  the  theory. 
Schede^*  recommended  that  stiff  walled  bone  cavities  be 
filled  with  aseptic  blood  clot,  in  order  that  organization 
of  the  clot  might  ultimately  fill  the  bone  defect  with 
dense  fibrous  tissue.    He  closed  the  skin  over  the  cavity 

11.  Hamilton,  D.  J. :  On  Sponge  Grafting,  Edln.  Med.  Jour., 
Tol.  xxtU,  p.  3S5,  1881. 

12.  8ch4de,  M. :  Ueber  die  Hellnng  nnter  dem  fenchten  Blntachorf, 
Dtach.  Med.  Wochenschr.,  toI.  xU,  p.  889,  1886;  also,  Ueber  die 
Hellnng  Ton  Wnnden  nnter  dem   fenchten   Blntichorf.,  Vorhandl. 

der  Dtach.  Geaellach.  f.  Chlmrgle,  April,  1886,  p.  62,  Berlin. 
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except  at  the  apex  and  covered  the  cleft  so  formed  with 
protective,  in  order  to  provide  for  complete  filling  of 
the  cavity  and  to  prevent  drying  of  the  clot.  Outside 
of  the  protective  came  a  heavy  absorbent  dressing  to 
take  up  excess  of  blood.  He  claimed  that  failures  were 
due  to  failure  to  disinfect  the  cavity  completely,  to  fail- 
ure to  entirely  fill  the  cavity  with  clot,  to  neglect  to 
remove  all  sequestra,  or  to  local  recurrence  of  tuber- 
culosis at  the  edges  of  the  wound.  Considering  the  great 
difficulty  of  obtaining  complete  asepsis  in  such  a  cavity 
as  that  present  in  advanced  osteomyelitis,  Schede^s  re- 
sults were  surprisingly  good.  I  have  had  an  opportunity 
to  try  Schede's  method  in  but  three  cases.  The  results 
were  total  failures,  because  in  each  instance  the  clot  be- 
came infected,  ultimately  broke  down,  and  was  disin- 
tegrated. Neuber  got  unsatisfactory  results  with  this 
method. 

Neuber^'  found  difficulty  in  disinfecting  the  bone 
cavity  and  sinuses  sufficiently  to  obtain  aseptic  healing  of 
the  blood  clot,  especially  where  the  bony  defect  was  a 
large  one.  He  tried  to  obviate  this  difficulty  by  cleaning 
out  the  bone  cavity,  removing  the  "osteophytes"  (appar- 
ently the  involucrum)  and  turning  in  flaps  of 
skin  and  soft  tissue  adjacent  to  the  bony  defect 
in  such  a  way  as  to  line  the  trough  with  skin. 
These  flaps  were  held  in  place  by  nails,  plaster, 
or  by  "invagination"  stitches  specially  applied.  After 
healing  there  is  at  first  a  trough  lined  with  skin,  but 
Neuber  says  that  finally  the  soft  tissue  retracts  and  the 
dimple  largely  or  entirely  disappears. 

Both  of  these  methods  depend  on  the  formation  of  a 
scar  derived  from  soft  tissue,  but  do  not  take  into  ac- 
count the  reparative  power  of  the  bone  periosteum,  and 
in  a  measure  must  be  considered  to  avoid  the  conditions 
rather  than  to  cure  them.    Both  methods  undoubtedly 

13.  Neuber :  Znr  Behandlang  8t«rrwaiidi^n  Hohlenwunden,  Arch, 
f.  Klin.  Chir..  April,  1886,  p.  62;  also,  Vertlndertmgen  decalc. 
Knochenrohren  in  Weichthelliwnnden,  Arch  f.  Klin.  Cblr.,  yol.  xxy. 
Heft  1,  p.  816,  1879. 
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have  under  certain  conditions  given  good  results. 
Schede's  blood  clot  seems  more  likely  to  succeed  with 
small  cavities,  while  Neuber^s  oflEers  the  best  chance  of 
successfully  closing  large  ones. 

Senn"  recommended  decalcified  bone  chips  which 
had  been  rendered  aseptic  by  soaking  in  an  alcoholic 
solution  of  corrosive  sublimate  and  by  being  dusted  with 
iodoform  before  use.  The  success  of  the  operation  de- 
pended on  complete  sterilization  of  the  cavity  before 
the  chips  were  packed  in.  Then  coagulated  blood  was 
supposed  to  seal  the  chips  together.  Senn  claimed  by 
this  operation  to  avoid  the  marked  loss  of  blood  which 
occurred  in  Schede^s  method,  and  also  the  great  and  im- 
necessary  destruction  of  sound  bone  produced  by  Neu- 
ber's  method.  Essentially  Senn's  method  is  analogous 
to  Schede's,  except  that  he  has  a  dense  animal  tissue  to 
organize  instead  of  an  extensive  blood  clot.  It  is  diffi- 
cult to  see  what  advantage  the  chips  can  have  over  the 
blood  clot  under  these  circumstances,  and  the  operation, 
according  to  Senn's  own  accoimt,  is  as  much  dependent 
on  obtaining  perfect  asepsis  as  Schede's  method.  The 
difficulty  or  impossibility  of  obtaining  such  ideal  asepsis 
in  chronic  osteomyelitis  has  been  mentioned. 

THE  WORK  OF  OLLIER  ON  BONE  REGENERATION. 

The  most  scientific  and  valuable  work  was  done  by 
Oilier.***  In  this  monumental  work  Oilier  demonstrated 
by  excellent  experimental  work  the  regenerative  power 
of  the  periosteum  and  its  ability  to  regenerate  an  entire 
bone.  He  also  applied  this  regenerative  power  to  re- 
section and  ablation  of  bone,  both  for  tubercular  and 
osteomyelitic  bone  lesions.  He  seems,  however,  to  have 
been  hampered  by  the  fact  that  he  was  able  to  make  no 
sharp  distinction  between  tubercular  and  infectious 
lesions;  by  a  failure  to  appreciate  the  reparative  power 

14.  Senn:  Healing  of  Aseptic  Bone  Cayltles,  Am.  Jour,  of  Med. 
ScIm  New  Series,  xcyiii,  p.  219,  1809. 

15.  Oilier:  Regeneration  des  Os.  Paris,  Victor  Masson  et  Flls, 
1867. 


Digitized  by 


Google 


484 

of  the  endosteum,  and  by  the  fact  that  antiseptic  sur- 
gery had  not  been  developed.  Hence,  although  his  oper- 
ations were  done  on  scientific  principles,  he  was  unable 
to  obtain  results  equal  to  those  obtained  with  modem 
technic.  Consequently  his  operations  were  performed 
only  under  special  conditions  to  "check  excessive  sup- 
puration and  avoid  pyemia,"  and  were  not  deliberately 
undertaken  as  the  natural  sequence  in  the  course  of  a 
well-understood  series  of  pathologic  changes.  His  work 
is,  however,  a  remarkable  example  of  accurate  observa- 
tion, close  reasoning  and  logical  deduction. 

The  earliest  mention  of  operations  undertaken  on  the 
principles  laid  down  by  Oilier  in  this  country  that  are 
known  to  me  will  be  found  in  the  Medical  and  Surgical 
Reports  of  the  Boston  City  Hospital."  The  cases,  how- 
ever, were  undertaken  because  of  special  indications  in 
the  individual  cases,  chiefly  profuse  suppuration  and  ex- 
treme necrosis,  and  the  general  principles  underlying  the 
operation  seem  not  to  have  been  recognized,  nor  was  any 
attempt  made  to  formulate  any  general  operative  pro- 
cedure. 

THE  author's  theory. 

My  own  attention  was  called  to  conditions  which  exist 
in  osteomyelitic  bones  while  working  on  the  pathology 
of  bone  lesions  in  the  Sears  Laboratory  of  the  Harvard 
Medical  School  in  1895.  From  a  study  of  a  considerable 
number  of  cases  of  osteomyelitis  it  seemed  likely  that 
it  might  be  possible  to  remove  the  necrotic  shaft  at 
an  early  period  and  to  approximate  the  inner  surface 
of  the  ossifying  periosteum,  with  the  hope  that  by  ad- 
hesion of  these  approximated  internal  surfaces  the  per- 
ipheral growth  of  the  periosteum  would  reproduce  a 
shaft  which  would  take  on  the  function  of  the  removed 
necrotic  shaft.  It  seemed  probable  from  anatomic  and 
pathologic  reasons  that  the  time  for  removal  is  not  dur- 
ing    the     very     acute     stage.      At     that     time     the 

16.  Cheever,  D.  W. :  Reproduction  of  the  Tibia,  Med.  and  Surg. 
Reports,  Boston  City  Hosp..  First  Series,  1870,  p.  862. 
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periosteum  is  thin  and  contractile,  and  it  seemed 
likely  that  difficulties  in  manipulating  the  perios- 
teum and  perhaps  inability  to  obtain  careful  or 
accurate  approximation  of  the  inner  surfaces,  as 
well  as  the  difficulty  of  maintaining  the  align- 
ment of  a  merely  fibrous-  band,  would  make  the 
mechanical  manipulation  impossible.  Moreover,  be- 
cause of  the  intense  infection  present  during  the  acute 
stage,  it  seemed  that  there  would  perhaps  be  more  or 
less  infection  and  destruction  of  the  periosteum  which 
would  prevent  adhesion,  and  might  also  interfere  with 
the  bone-forming  function  of  the  membrane.  It  seemed 
likely  that  a  better  time  might  be  the  one  when  acute 
suppuration  and  infection  had  ceased,  and  when  the 
periosteal  proliferation  and  ossification  had  advanced  to 
such  a  stage  as  to  make  certain  the  bone-forming  ability 
of  the  membrane,  and  to  make  it  sufficiently  rigid  to 
allow  of  accurate  manipulation,  without,  however,  the 
ossification  being  so  advanced  as  to  produce  a  rigid, 
non-plastic  bony  tube.  This  idea  was  first  publicly 
stated  in  a  paper  read  before  the  Massachusetts  Medical 
Society,  June  7,  1898,  although  it  had  previously  been 
taught  in  the  class  room  for  three  years.  The  period 
when  these  conditions  would  exist  was  reckoned  by  ex- 
amination of  a  number  of  pathologic  specimens  to  be 
about  the  eighth  to  the  tenth  week,  and  this  time  was 
later  confirmed  by  examination  of  tissue  from  cases 
convalescent  from  acute  attacks.  The  credit  for  the 
first  operation  based  on  this  theory  is  due  to  Dr.  Hay- 
ward  W.  Gushing*'  of  Boston.  The  case  was  a  complete 
success,  and  since  then  the  operation  has  been  per- 
formed at  the  Boston  City  Hospital  on  a  number  of  cases, 
by  various  surgeons,  with  uniformly  good  results. 

The  early  operations  were  done  on  diseased  tibiae.  In 
such  cases  the  fibula  acts  as  a  splint,  maintains  the  length 
and,  to  some  extent,  the  contour  of  the  leg.    It  was  f  oimd 

17.  Cashing:  Annals  of  Snrgery,  October,  1890. 
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later  that  the  problem  was  a  diflPerent  one  in  disease, 
e.  g.,  of  the  htunems.  In  such  a  case  there  is  no  acces- 
sory bone  to  act  as  a  splint,  and  the  danger  was  that  if 
the  dead  shaft  were  removed  before  the  periosteum  was 
suflSciently  rigid  to  bear  weight  or  maintain  contour, 
that  muscular  contraction  and  the  impossibility  of  main- 
taining immobility  might  lead  to  great  deformity  of  the 
limb.  But  it  was  believed  that  the  earliest  stages  of 
the  vascular  and  partly  ossified  involucrum  might  in  con- 
trast Vith  the  late,  dense  walled  involucrum,  have  a  power 
of  growth  centrally  as  well  as  peripherally,  and  two  very 
successful  cases  have  shown  the  correctness  of  that  idea. 
So  that  the  operation  in  the  subacute  stage  can  be 
divided  into  two  classes,  (1)  those  cases  where  an  ac- 
cessory bone  is  present  to  act  as  a  splint,  and  (2)  those 
cases  where  but  one  bone  is  present. 

OPERATION    WITH   ACCESSORY    SPLINT    BONE. 

The  operation  is  indicated  in  those  cases  where  there 
has  been  an  extensive  destruction  of  the  entire  diameter 
of  a  diaphysis  over  a  greater  or  less  length.  If  such  a 
necrotic  shaft  is  not  removed  it  will  persist  as  a  seques- 
trum indefinitely,  periosteal  involucrum  will  form,  and 
if  the  sequestrum  is  removed  late,  a  box  of  dense  bone 
will  be  left  lined  with  granulation  tissue,  which  usually 
will  not  close  spontaneously. 

The  time  for  operation  is  the  stage  when  periosteum 
has  begun  well-marked  ossification  in  its  deeper  layers, 
and  yet  ossification  is  not  so  far  advanced  as  to  form  a 
rigid  periosteal  shell.  This  time  varies  somewhat  in 
diflFerent  cases,  but  careful  observation  of  a  number  of 
the  cases  shows  that  the  average  time  for  this  condition 
to  occur  is  about  the  eighth  week  after  the  acute  infec- 
tion has  been  stopped  by  spontaneous,  or,  better,  by 
operative  evacuation  of  the  pus.  The  presence  of  well- 
marked  ossification  can  be  accurately  determined  by  re- 
moval and  examination  of  small  bits  of  the  periosteum 
from  the  edge  of  a  sinus,  being  sure  that  periosteum  is 
removed,  and  not  merely  a  layer  of  granulation  tissue  de- 
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rived  from  the  soft  parts.  By  microscopic  examination 
the  amount  of  formation  of  periosteal  trabecule  can  be 
determined.  The  layer  of  bone  formation  should  be 
about  one-sixteenth  of  an  inch  in  thickness.  In  a  rough 
way  the  presence  of  this  bony  layer  can  be  determined  by 
thrusting  a  needle  through  the  periosteum  at  the  edge 
of  a  sinus.  If  new  periosteal  bone  has  been  formed,  the 
needle  passes  through  soft  tissue,  then  through  a  crack- 
ling, thin  layer  of  delicate  bone,  and  brings  up  against 
t.hfi  dpnRA  flhell  of  thp  nfiorotip.  shftft.     When  f.bis  fhin. 
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periosteum  down  to  the  necrotic  bone,  placing  the  in- 
cision along  that  part  of  the  bone  nearest  the  surface, 
and,  when  possible,  including  in  the  incision  the  sinus 
or  sinuses  persisting  from  the  primary  operation.  By 
retracting  the  edges  of  the  incision  one  can  with  a  curved, 
flat,  square-ended,  periosteum  elevator  strip  the  perios- 
teum from  the  necrotic  shaft.  Over  the  necrotic  shaft 
the  periosteum  in  places  may  be  quite  or  en- 
tirely free.  At  times,  however,  the  periosteum, 
usually  over  small  areas,  is  quite  closely  adherent. 
Care  should  be  taken  not  to  puncture  the  periosteum  at 
such  points  so  that  the  periosteal  tube  to  be  formed  may 
not  be  imperfect.  As  a  rule,  in  front  and  laterally,  re- 
moval of  the  periosteum  is  easily  accomplished,  but  be- 
hind, e.  g.,  along  the  posterior  ridge  of  the  tibia,  re- 
moval may  be  difficult  and  require  much  care.  If  the 
shaft  is  movable  at  the  aflPected  epiphyseal  line,  one  end 
of  the  shaft  can  be  lifted  by  lion- jawed  forceps,  and  the 
periosteum  can  be  stripped  downward  from  that  point. 
Or  sometimes  the  bone  can  be  freed  at  the  middle  of  the 
shaft,  sawn  across,  and  the  stripping  continued  from 
that  point  toward  each  epiphysis. 

In  case  the  whole  length  of  the  shaft  is  not  involved, 
one  end  usually  can  be  easily  detached  from  the  epiphy- 
seal line  and  the  bone  can  be  sawn,  or  cut  through  with 
a  chisel,  at  that  point  of  the  shaft  which  is  judged  to  be 
sound.  If  the  bone  is  sawn  through  at  a  point  where 
marrow  seems  infected,  the  shaft  can  be  cut  down  still 
further  by  chisel  or  bone  forceps  until  normal  marrow  is 
reached.  In  some  cases,  the  marrow  canal,  as  already 
stated,  may  be  partly  or  wholly  occluded  by  newly- 
formed  scar  tissue  or  dense  endosteal  bone.  In  such  a 
case  the  shaft  should  be  removed  until  the  marrow  is 
vascular  and  not  infected,  otherwise  there  is  danger  that 
the  new  shaft  which  will  arise  from  the  periosteum  will 
not  joint  the  dense  old  shaft  and  a  pseudarthrosis  might 
result.    This  precaution  I  believe  to  be  very  important. 

After  the  removal  of  the  shaft,  entire  or  partial,  the 
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Figure  8. — Diagram  to  show  relatljn  of  Infolded  periosteum  In  a 
case  of  complete  removal  of  a  portion  of  the  tibia.  1.  Upper  por- 
tion of  diaphysis  of  tibia  out  squarely  across.  2.  Lower  epiphysis 
and  small  portion  of  diaphysis.  3.  Dead  space  between  lower  end 
of  upper  diaphysis  and  infolded  periosteum.  4.  Dead  space.  5.  In- 
folded and  approximated  periosteum,  tl.  Sutures. 
32 
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inner  surface  of  the  periosteum  presents,  extending  from 
epiphysis  to  epiphysis  or  from  epiphysis  to  normal  shaft, 
as  a  wide  band,  usually  pinkish  white,  with  its  surface 
studded  with  a  thin  white  layer  of  bone.  The  membrane 
is  plastic,  not  retractile,  and  crackles  when  folded.  Some- 
times small  areas  are  lined  with  vascular  granulations, 
and  sometimes  there  is  some  purulent  infiltration  over 
areas  which  have  been  widely  separated  from  the  ne- 
crotic bone.  It  is  desirable  to  disinfect  the  infiltrated 
areas  as  much  as  possible  before  folding  the  inner  sur- 
face of  the  periosteum  together.  I  have  found  95  per 
.  cent,  carbolic  acid  for  two  or  three  minutes,  followed  by 
swabbing  out  and  washing  with  alcohol,  usefid. 

After  the  removal  of  the  shaft  and  disinfection  of  the 
tissues,  the  periosteum  should  be  folded  together  in  such 
a  way  as  to  make  a  flattened  ribbon  or  tube  of  perios- 
teum, approximating  inner  surface  to  inner  surface,  and 
leaving  external  surface  still  external.  In  this  way  the 
folded  surfaces  can  adhere  to  each  other,  while  per- 
ipheral periosteal  growth  can  take  place  to  form  the  new 
shaft.  The  edges  of  the  ribbon  should  be  fastened  to- 
gether by  some  sort  of  absorbable  suture,  preferably  fine 
chromic  catgut.  Plain  catgut  does  not,  as  a  rule,  persist 
long  enough.  The  edges  of  sinuses  in  soft  tissues  should 
be  curetted  and  trimmed  and  then  the  skin,  and  perhaps 
muscle,  incision  should  also  be  closed  by  animal  sutures. 
Sterile  gauze  and  a  plaster  bandage  complete  the  dress- 
ing. 

It  is  to  be  remembered  in  approximating  the  perios- 
teum that  it  is  attached  at  either  end  of  the  ribbon  to 
epiphysis  or  shaft.  The  epiphysis,  of  course,  is,  as  a  rule, 
wider  than  the  shaft.  Hence  on  infolding  the  perios- 
teum there  always  will  be  a  more  or  less  extensive  tri- 
angular dead  space,  just  below  the  epiphysis,  where  the 
internal  surfaces  of  the  periosteum  can  not  be  com- 
pletely approximated.  Such  an  area  finally  will  be  filled 
with  bone  arising  by  central  growth  of  bone  from  perios- 
teum and  epiphysis,  but  this  growth  is  completed  later 
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Figure  9. — Diagram  to  Illustrate  method  of  avoiding  dead  space 
In  case  of  partial  removal  of  e.  g.,  shaft  of  tibia.  1.  Upper  portion 
of  shaft  of  tibia.  2.  Lower  end  of  shaft  chiseled  into  conical  shape. 
8.  Close  approximation  of  periosteum  to  conical  end  of  shaft, 
obliterating  upper  dead  space  (See  Fig.  8,  No.  3).  4.  Approxi- 
mated periosteum,  after  removal  of  portion  of  shaft.  5.  Dead 
space  Just  about  epiphysis,  as  epiphysis  can  not  be  made  conical 
without  interfering  with  epiphyseal  fine. 
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than  the  rogonoration  of  the  shaft,  remains  yielding 
quite  late  and  frequently  shows  some  evidence  of  ne- 
crosis long  after  the  rest  of  the  regeneration  is  com- 
pleted. A  very  minor  operation  on  such  an  area,  i.  e., 
dilatation  of  a  sinus  and  curetting,  may  he  necessary 
before  such  an  area  will  completely  heal. 

If  a  portion  of  the  shaft  is  left  at  the  time  of  the  re- 
section and  the  sound  end  is  cut  off  square  at  fight  angles 
to  the  shaft,  the  same  triangular  dead  space  may  persist, 
but  in  such  a  case  if  the  end  of  the  old  shaft  is  tapered 
off  by  chisel  and  forceps,  the  bone  may  be  so  pointed  as 
to  allow  complete  approximation  of  the  periosteum. 
Such  an  expedient  can  not,  howTver,  be  safely  adopted 
with  the  epiphysis  and  yet  allow  the  preservation  of  the 
epiphyseal  line. 

AFTER-TREATMENT. 

Certain  precautions  and  difficulties  in  the  operation 
and  after-treatment  should  be  considered.  Of  course, 
some  infection  and  suppuration  will  be  present  when 
the  operation  is  done,  but  they  should  be  minimized  as 
far  as  possible.  For  this  purpose  free  incisions,  followed 
by  careful  daily  dressing  and  irrigation,  should  be  pro- 
vided for  some  time  before  removal  of  the  shaft  w^hen 
necessary.  Often  the  reaction  to  the  inflammatory  proc- 
ess in  the  soft  tissues  and  periosteum  leads  to  the  form- 
ation of  an  enormous  amount  of  vascular  granulation 
tissue  in  the  soft  parts  about  the  bone.  Incision  of 
such  parts  may  lead  to  a  very  great  oozing  hemorrhage 
during  the  operation,  sufficient  at  times  to  make  the 
operation  dangerous  from  loss  of  blood.  This  may  be 
avoided  by  the  application  of  an  Esmarch  bandage  be- 
fore the  operation  and  removal  after  the  dressing.  I 
have  known  of  two  cases  where  the  hemorrhage  was  so 
severe  as  to  require  that  the  operation  be  done  in  two 
steps;  at  the  first  step  periosteum  was  partly  peeled  back 
from  the  bone  and  the  operation  completed  some  days 
later  after  hemorrhage  had  ceased. 

In  regard  to  closing  the  wound,  it  is  to  be  remem- 


Digitized  by 


Google 


493 

bered  that  the  operation  practically  never  can  be  done 
on  perfectly  aseptic  tissues.  Some  suppuration  may 
take  place  between  the  approximated  surfaces  of  perios- 
teum, and  some  is  sure  to  take  place  between  the  soft 
tissue  edges.  Consequently  it  is  advisable  to  leave  the 
stitches  in  the  periosteum  as  far  apart  as  is  possible  with 
accurate  approximation  of  the  edges.  The  edges  of  the 
soft  tissue  may  be  closely  approximated,  but  provision 
for  drainage  should  be  made  by  very  small  gauze  w^cks 
or  catgut  drains. 

The  operation  produces  usually  moderate  dej)ression, 
not  so  severe  as  an  amputation.  In  spite  of  all  precau- 
tions there  is  apt  to  be  some  evidence  of  s(»ptic  absorp- 
tion, coming  usually  on  the  second  or  third  day,  but 
usually  disappearing  within  a  week.  In  two  cases  the 
post-operative  infection  was  sufficient  to  cause  mild  de- 
lirium for  a  week. 

The  wound  nuiy  heal  by  first  intention  over  the  greater 
portion,  but  some  redness  and  slight  sloughing  of  the 
edges  usually  appear.  In  one  case  this  sloughing  was 
sufficient  to  cause  considerable  gaping  both  of  soft  tissue 
and  periosteum.  Sinuj^es  often  develop  for  a  time,  biit 
have  always  ultimately  disappeared.  They  usually  ap- 
pear near  the  epiphysis,  or  at  the  junction  of  periosteum 
and  shaft.  As  has  been  said,  sometimes  a  slight  amount 
of  curetting  may  be  necessary  before  permanent  closure 
takes  place.  It  is  desirable  to  prevent  backing  up  of  in- 
fection because  of  the  danger  of  infection  of  the  epi- 
physis and  ultimate  infection  of  the  joint  as  happened  in 
one  case  (Case  5,  cf.  infra). 

The  first  dressing  should  be  done  usually  by  the  third 
day ;  a  w^et  dressing  may  be  necessary  for  the  first  ten 
days.  After  that  time,  dressing  should  be  done  suffi- 
ciently often  to  absorb  any  discharge. 

Marked  induration  along  the  line  of  the  bone  usually 
is  felt  by  the  third  week.  From  that  time  on  the  bone 
graduc.!ly  increases  in  density  and  size.  The  new  shaft 
at  first  and  for  some  months  has  no  marrow  canal,  but  is 
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composed  entirely  of  trabeculse  of  periosteal  bone  with 
myxomatous  granulation  tissue,  instead  of  fat  marrow. 
The  new  shaft  grows  to  be  larger  than  the  original  shaft 
during  the  early  months,  but  in  time  decreases  in  size 
and  practically  comes  to  the  size  of  the  corresponding 
shaft.  In  course  of  time  a  marrow  canal  appears  in  the 
new  bone,  to  judge  from  the  x-ray  pictures.  I  never 
have  had  a  chance  to  examine  such  bones  at  autopsy. 
As  a  rule,  the  new  shaft  is  a  trifle  more  irregular  than 
the  original  shaft.  The  shaft  is  strong  enough  to  allow 
free  use  after  from  five  to  eight  months.  Even  when  the 
entire  diaphysis  has  been  removed,  if  the  epiphyseal  line 
has  not  been  interfered  with,  no  shortening  of  the  limb 
need  result,  and  that,  too,  in  young  adults  of  fourteen 
years.  As  far  as  f imction  and  use  go,  the  results  often  are 
absolutely  perfect.  Even  in  cases  where  the  epiphysis  is 
interfered  with,  the  shortening  may  be  slight  and  the 
function  perfect. 

OPERATIONS  WHEN  NO  ACCESSORY  SPLINT  BONE  IS 
PRESENT. 

The  above  operation  is  particularly  applicable  to  bones 
like  the  tibia  and  fibula,  or  the  bones  of  the  forearm. 
In  cases  where  there  is  only  one  bone  in  a  limb,  e.  g., 
the  humerus,  the  danger  of  deformity  from  muscular 
contracture  must  be  considerable  if  the  necrotic  shaft  is 
removed  before  the  periosteum  is  rigid.  But,  as  has 
already  been  said,  if  the  periosteal  shell  is  allowed  to 
become  too  rigid  and  dense,  it  has  very  little  or  no  power 
of  repair  centrally.  The  triangular  space,  however,  be- 
tween epiphyseal  line  and  approximated  periosteum 
showed,  in  some  of  the  operations  on  the  tibia,  some 
power  of  growth  centrally,  so  it  was  believed  that  the 
periosteal  shell,  if  the  necrotic  shaft  were  removed  from 
the  box  of  involucrum  early  enough,  might  have  sufficient 
power  of  central  growth  to  repair  an  extensive  central 
defect.  Natural!}'  the  time  when  such  a  power  would 
be  greatest  would  be  when  the  shell  was  as  young  as 
possible,  i.  e.,  just  as  soon  as  the  shell  was  sufficiently 
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hard  to  bear  weight  or  maintain  the  contour  of  the  limb. 
This  assumption  has  been  found  to  be  true.  The  diffi- 
culty of  telling  just  when  this  time  has  arrived  is  con- 
siderable. The  X'TSLj  furnishes  the  best  means  of  de- 
termination, and  the  relative  apparent  increase  in  the 
size  of  the  shaft  due  to  formation  of  involucrum  tested  by 
palpation  also  is  of  assistance.  With  sufficient  fixation, 
new  periosteal  bone  whose  diameter  is  equal  to  one-half 
the  diameter  of  normal  shaft*  is  sufficient. 

POINTS   IN  THE  TEOHNIC. 

Hence  in  such  cases  the  secondary  operation  must  be 
undertaken  at  a  somewhat  later  time  than  the  secondary 
operation  in  cases  where  an  accessory  splint  bone  is 
present.  In  the  two  cases  where  there  has  been  oppor- 
tunity to  try  the  operation,  the  time  was  judged  to  be 
sixteen  weeks.  The  operation  requires  an  incision 
through  soft  parts  down  to  periosteal  shell.  Then  with 
chisel  and  gouge  a  longitudinal  opening  must  be  made 
through  the  periosteal  shell  long  enough  to  reach  the 
lower  end  of  the  necrotic  shaft,  unless,  from  the  early 
drainage  operation,  a  gap  has  been  left  in  the  periosteum. 
If  sufficient  opening  through  the  periosteum  is  made  at 
the  primary  operation,  but  little  will  need  to  be  done  at 
the  secondary-  operation.  The  opening  must  be  approxi- 
mately one-half  an  inch  or  more  wide.  Then  the  ne- 
crotic shaft  must  be  grasped  by  bone  forceps  and  by  a 
rocking  motion,  without  too  much  lateral  force,  be  freed 
from  the  periosteal  shell.  Then  it  can  be  crushed  by 
pressure  of  forceps,  and  withdrawn  piecemeal  through 
the  opening.  Separation  of  the  fragment  at  the  epiphy- 
seal end,  as  a  rule,  should  be  easy.  If  the  shaft  is  firmly 
adherent  to  the  end  of  the  original  shaft,  very  careful 
chiseling  may  be  necessar}'  to  free  it.  The  cavity  in 
the  periosteal  shell  can  be  cleaned  out  with  95  per  cent, 
carbolic,  followed  by  alcohol.  The  skin  incision  should 
be  closed  by  chromic  gut  sutures,  except  for  a  small 
opening  for  a  small  gauze  drain.  Fixation  must  be  con- 
tinued for  some  time  until  the  bone  has  become  suffi- 
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ciently  ri^id  not  to  be  broken  by  muscular  action  or 
slight  blows.  Complete  closure  of  such  a  cavity  de- 
mands a  longer  time  than  usually  is  taken  for  regenera- 
tion of  a  tibia,  apparently  because  power  of  growth  of 
the  vascular  involucrum  centrally  is  less  than  its  power 
of  peripheral  growth. 

This  operation  is  essentially  the  removal  of  a  seques- 
trum from  an  involucrum,  but  it  is  the  removal  of  an 
adherent  sequestrum  at  an  early  stage,  from  a  young 
involucrum  which  can  grow  centrally,  and  not  the  re- 
moval of  a  movable  seijuestrum  from  an  involucrum  of 
dense  bone  which  has  no  such  power.  The  latter  and 
older  method  leaves  a  bony  box  which  does  not  repair 
the  defect. 

TUKVTMENT   OF   THE   CHRONIC   STAGE. 

In  this  stage  there  exists  usually  an  old  necrotic  shaft, 
usually  worm-eaten,  perforated  by  sinuses,  and  often 
freely  movable,  enclosed  by  a  shell  of  dense,  periosteal 
bone  like  the  cortex  of  normal  bone.  Moreover,  the  ends 
of  the  sequestrum  often  are  separated  from  the  epiphy- 
seal line  and  from  the  sound  portion  of  the  diaphysis 
by  a  layer  of  very  dense  bone  which  has  arisen  from  the 
endosteum,  and  has  completely  occluded  the  marrow 
canal.  This  endosteal  plug  also  is  composed  of  dense 
bone  like  cortical  bone;  that  is,  the  sequestrum  lies  in  a 
complete  box  of  endosteal  and  periosteal  bone  which  has 
no  power  of  central  growth.  Removal  of  the  sequestrum 
may  give  drainage,  but  the  defect  fails  to  heal.  Such  a 
cavity  usually  is  lined  with  dirty  granulation  tissue  from 
which  a  constant  discharge  takes  place.  If  the  granula- 
tions are  removed,  the  wall  is  seen  to  be  dense  white 
bone.  Such  a  cavity  may  persist  for  many  years;  in 
one  case  seen  by  the  writer  it  persisted  for  forty  years. 

Oilier  showed  by  experiment  on  animals  that  normal 
periosteum  was  capable  of  regenerating  an  excised  shaft 
of  normal  bone.  Case  2,  mentioned  below,  shows  that, 
in  the  human  subject,  the  periosteum  at  times  is  capable 
of  regenerating  a  shaft  removed  during  the  acute  stage 
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of  osteomyelitis.  It  seems  possible  that  advantage  of 
this  regenerative  power  of  the  periosteum  might  be  taken 
in  cases  of  chronic  osteomyelitis  with  a  box  of  dense 
periosteal  and  endosteal  bone.  In  chronic  cases  outside 
of  the  periosteal  involucrum  is  a  layer  of  approximately 
normal,  although  usually  somewhat  thickened,  perios- 
teum, which  can  be  stripped  from  the  outer  surface  of 
the  involucrum.  If  the  sequestrum  and  involucrum 
together  are  then  removed,  the  inner  surface  of  the 
periosteum  then  can  be  folded  and  approximated  as  in 
the  operation  during  the  subacute  stage,  with  an  excel- 
lent prospect  of  regeneration.  It  is  to  be  borne  in  mind 
that,  in  these  cases,  when  the  entire  shaft  is  not  involved 
the  medullary  canal  for  some  distance  above  and  below 
the  sequestrum  undoubtedly  is  occluded  by  dense  en- 
dosteal bone,  of  limited  power  of  growth.  Consequently 
it  will  be  essential  to  chisel  through  this  sclerotic  bone 
until  fairly  normal  vascular  bone  marrow  is  reached, 
otherwise  there  is  danger  either  of  great  delay  in  union, 
or  of  failure  of  the  regenerated  periosteum  to  join  the 
sclerotic  ends  of  the  shaft.  In  the  only  case  in  which 
I  have  had  an  opportunity  to  try  this  operation,  in  a 
somewhat  modified  form  (see  Case  12),  the  regeneration 
of  bone  was  sufficiently  complete  to  give  a  useful  leg, 
although,  probably  for  special  reasons,  a  small  sinus  still 
persists.  I  believe  that  the  prospects  of  complete  cures 
in  such  cases  are  good  enough  to  justify  other  attempts 
at  the  operation. 

ILLUSTKATIVE  CASES. 

The  following  clinical  cases  are  presented  to  illustrate 
the  feasibility  of  the  operation,  the  constant  periosteal 
regeneration  and  the  excellent  results  which  can  be  ob- 
tained. Where  the  cases  were  not  my  own,  the  name  of 
the  surgeon  who  operated  has  been  given.  ^ly  thanks  are 
due  to  my  colleagues  on  the  staff  of  the  Boston  City 
Hospital  for  permission  to  present  such  cases : 

Case  1. — W.  J.  T>.,  boy,  4  years  old.  Case  of  Dr.  J.  C. 
Munro.     Admitted  to  the  hospital   Aug.   5,    1902.     Seventeen 
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days  before  entrance  fell  while  playing  and  bruised  thigh.  No- 
known  focus  of  infection.  No  symptoms  for  eleven  days. 
Then  sudden  pain,  soon  followed  by  swelling  of  left  thigh  just 
above  the  knee  joint.  Pain  and  swelling  increased,  and  some 
effusion  appeared  in  the  knee  joint,  which  was  flexed  to  within 
ten  degrees  of  a  right  angle.  Temperature  100.5,  pulse  120. 
Operation. — An  incision  three  inches  long  was  made  on  the 


Figure  10.  Figure  11. 

Figure  10. —  Case  1.  Shows  attitude,  without  atrophy  or  short- 
ening. Scar  of  operation,  inner  side  left  thigh.  Eight  months 
after  operation. 

Figure  11. — Case  1.  X-ray,  left  femur,  side  view.  Slight  change 
of  density  of  bone,  probably  at  upper  limit  of  trephine  hole  In 
cortical  bone.     Eight  months  after  operation. 

anterior  surface  of  the  femur  through  skin  and  quadriceps 
muscle,  with  the  lower  end  just  above  the  upper  limit  of  the 
capsule  of  the  knee  joint.     The  periosteum  bulged,  and  when 


Digitized  by 


Google 


499 

incised  two  or  three  ounces  of  thin  yellowish  pus  escaped. 
The  periosteum  was  stripped  from  the  femur  for  a  vertical 
distance  of  three  inches,  and  apparently  over  the  entire  cir- 
cimiference.  Shaft  of  femur  was  white  and  bare.  Opening 
made  through  femoral  cortex  into  medullary  cavity  gave  vent 
to  about  one  ounce  of  thin,  oily  pus.  The  opening  was  con- 
tinued downward  to  the  upper  epiphyseal  line  of  the  femur, 
and  extended  upward  to  make  an  opening  three-quarters  of 
an  inch  ^vide  and  three  inches  long.  The  medulla  was  not 
curetted  or  disturbed.  Wound  irrigated  and  closed  about  one- 
half  by  stitches  at  upper  and  lower  ends.  Wet  dressing. 
Ham  splint. 

Results. — Immediate  improvement  in  general  condition. 
Local  swelling  rapidly  subsided,  and  effusion  into  joint  dis- 
appeared. Wound  healed  fairly  quickly  by  granulation.  The 
patient  was  discharged  seventeen  days  after  operation  with  a 
superficial  granulating  sinus,  wearing  a  ham  splint.  The 
sinus  was  completely  healed  within  three  weeks  after  dis- 
charge and  has  continued  so  ever  since.  Culture  taken  at 
time  of  operation  showed  Staphylococcus  pyogenes  aureus  in 
pure  culture. 

Examined  April  2,  1903.  .Well -developed  child,  walks  and 
runs  without  any  limp.  Over  anterior  surface  of  thigh  a 
rather  broad  linear  scar,  not  adherent  to  bone  underneath. 
No  shortening  or  atrophy  of  left  leg  or  thigh.  No  tender- 
ness. On  palpation  no  thickening  of  femur  can  be  made  out. 
Motions  at  knee  joint  normal.  Child  has  had  no  symptoms 
for  months. 

This  case  shows  that  in  cases  seen  sufBciently  early, 
before  destruction  of  the  marrow  is  too  advanced,  re- 
moval of  cortical  bone  alone,  without  disturbing  the  en- 
dosteum,  will  give  sufficient  drainage  to  the  bone,  and, 
in  some  cases,  will  allow  complete  restitution  of  the 
bone  without  formation  of  a  sequestrum.  It  also  shows 
that  the  effusion  seen  early  in  many  of  these  cases  is  not 
due  to  infection  of  the  knee  joint,  but  is  a  manifestation 
of  inflammation  only. 

Case  2. — A.  S.,  boy,  4  years  old.  Case  of  Dr.  F.  B.  Lund. 
Admitted  June  15,  1899.  Three  days  previous  to  entrance 
fell  and  bruised  his  left  leg,  without  breaking  the  skin.  The 
next  day  the  leg  was  swollen,  tender  and  painful,  and  the 
patient  had  a  chill.    There  was  no  known  focus  of  infection. 

At  entrance  the  left  leg  was  swollen  from  knee  to  ankle, 
extremely  painful,  tender  and  edematous.     Temperature  103. 

Operation. — June  16,  an  incision  was  made  along  the  crest 
of  the  tibia  from  the  tibial  tubercle  to  just  above  the  ankle 
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Flj^ure  I'J.  -Case  -.  Left  leg.  j-ray.  front  view.  Nine  months 
after  operation.  Tibia  regenerated  except  in  lower  fourth.  Irregu- 
lar outline  of  tibia  probably  due  to  diflScuIty  of  manipulating 
periosteum  in  acute  stage.     Eight  months  after  operation. 
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Figure  13.  —Case  2.  Left  lej;.  s  ray,  side  view.  Kleveii  months 
after  operation.  Tibia  regenerated  except  Hraall  portion  of  lower 
fourth.  Antercvpoaterlor  bowing  marked.  pHibably  because  of  diffi- 
culty of  manipulating  ])erloHteum  In  acute  stage. 
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joint.  Hemorrhage  waa  profuse.  The  periosteum  bulged  into 
the  wound,  and  when  incised  gave  vent  to  several  ounces  of 
thin  yellow  pus,  and  showed  that  the  periosteum  was  almost 
entirely  stripped  from  the  tibia.  The  shaft  of  the  tibia  was 
white  and  bare.  The  shaft  was  excised  between  the  tibial 
tubercle  above  and  the  epiphyseal  line  below.  The  wound 
was  partly  closed  by  sutures,  and  a  wet  dressing  and  a  pos- 
terior wire  splint  applied.  There  was  immediate  improvement 
in  the  general  condition. 

Results. — ^During  the  first  few  days  there  was  considerable 
discharge  of  pus,  with  some  sloughing  of  the  edges  of  the 
wound.  The  wound  in  a  few  days  became  a  clean  granulating 
trough,  which  closed  from  the  bottom.  The  leg  showed  some 
tendency  to  outward  bowing.  On  July  15,  twenty-nine  days 
after  the  operation,  there  was  a  fairly  firm  tibia  from  the 
tibial  tubercle  half  way  down  the  leg,  and  the  wound  was  en- 
tirely healed  with  no  sinuses.  Two  weeks  later,  forty-three 
days  after  operation,  the  upper  three-quarters  of  the  tibia  was 
solid,  while  the  lower  quarter  was  elastic.  August  13,  two 
months  after  operation,  the  bone  was  solid  except  at  the 
upper  and  lower  ends.  There  was  a  small  sinus  at  the  lower 
end  of  the  incision,  at  the  junction  with  the  epiphysis,  and  this 
sinus  was  dilated  and  two  small  fragments  of  necrotic  bone 
were  curetted  out.  On  October  16  the  patient  was  discharged 
wearing  a  plaster  bandage.  He  had  been  about  in  plaster  with 
crutches  for  some  time.  There  was  no  sinus,  and  the  new 
shaft  was  solid  except  at  the  junction  with  the  lower  epi- 
physis, where  there  was  a  slight  elasticity.  Every  endeavor 
has  since  been  made  to  find  this  patient,  but  without  success. 

This  case  shows  the  capacity  of  the  periosteum  to  re- 
generate new  bone  nearly  completely,  even  when  the 
necrotic  shaft  is  removed  during  the  acute  stage  of  the 
disease.  The  a;-ray  photograph,  however,  shows  that  the 
periosteum  at  this  stage  is  not  so  easily  managed  in  the 
large  long  bones,  at  least,  as  it  is  during  the  subacute 
stage. 

Case  3. — P.  R.,  Italian  laborer,  20  years  old.  Admitted 
Oct.  17,  1902.  Speaks  no  English  and  history  of  illness  is 
imperfect.  Five  or  six  days  previous  to  admission  received  a 
blow  over  the  collar  bone.  Five  days  later  pain  and  swelling 
over  sterno- clavicular  articulation.  Swelling,  pain  and  red- 
ness rapidly  increased.  Over  right  sterno-clavicular  articula- 
tion a  red,  painful,  fluctuating  swelling  about  two  inches  in 
diameter.     All  motion  of  the  arm  painful. 

Operation. — October  20.  An  incision  about  three  inches 
long  was  made  along  the  inner  end  of  the  clavicle,  starting 
from  the  outer  margin  of  the  sternum.    An  abscess  of  the  soft 
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tissue  was  opened,  which  discharged  about  an  ounce  of  thick 
yellow  pus.  The  periosteum  was  stripped  completely  from  its 
attachment  to  the  inner  two  inches  of  the  clavicle,  was 
thickened,  injected,  but  showed  no  bone  in  the  deep  layers. 
The  cartilage  of  the  proximal  end  of  the  clavicle  was  loosened. 
The  inner  end  of  the  clavicle  itself  was  soft,  friable  and  con- 
tained pus.  The  sterno-clavicular  articulation  of  the  clavicle 
was  freed,  and  the  periosteum  reflected  from  the  inner  two 
inches  of  the  bone,  and  the  bone  was  sawn  across,  removing 
the  inner  two  inches.  The  abscess  was  curetted  and  made  as 
clean  as  possible,  and  the  periosteum  of  the  clavicle  was  folded 
together  and  the  edges  approximated  with  catgut  sutures. 
Wet  dressing  and  Velpeau's  bandage  were  applied. 

Histologic  examination  showed  acute  osteomyelitis.  Culture 
showed  Staphylococcus  pyogenes  aureus  in  pure  culture. 

Results. — Eight  days  after  the  operation  a  superficial  ab- 


Flgure  14. — Case  3.  *  Six  months  after  operation.  Linear  scar 
over  inner  end  right  clavicle. 

scess  developed  under  the  right  arm.  Otherwise  convalescence 
was  uninterrupted  and  patient  was  discharged  fourteen  days 
after  the  operation  with  a  small  granulating  surface  over 
the  middle  of  the  incision  and  no  sinus.  The  patient  began 
to  use  his  arm  six  weeks  after  the  operation,  and  has  worked 
as  a  laborer  ever  since  Dec.  1,  1902. 

Ezamination  April  3,  1903,  shows  well-developed  man 
with  wide  linear  scar  three  inches  long  over  inner  end  of  the 
clavicle,  beginning  just  inside  the  outer  margin  of  the  sternum. 
The  clavicle  appears  normal  except  over  one  inch  of  inner 
extremity.  There  it  is  about  half  as  thick  again  as  normal, 
and  is  somewhat  irregular  in  outline,  not  tender  on  pressure. 
Motion  with  the  sternum  is  as  free  as  on  the  unoperated  side. 
All  motions  of  the  arm  are  normal.  There  is  no  pain  on  mo- 
tion.    Patient  uses  pick  and  shovel  daily,  and  says  he  "can 
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do    everything    but    fight."    Violent    blow    of    fist,    suddenly 
checked,  causes  a  little  pain  at  sterno-clavicular  articulation. 

This  case  is  reported  to  illustrate  the  reparative  power 
of  the  periosteum  in  the  acute  stage  of  osteomyelitis.  In 
this  case  the  difficulties  in  manipulating  the  periosteum 
were  not  so  great  as  in  the  preceding  case,  chiefly  from 
anatomic  reasons. 

Case  4. — J.  W.  D.,  male,  17,  school  boy.  Four  we^ks  prev- 
ious to  admission,  without  assignable  cause,  he  was  suddenly 
seized  with  intense  pain  about  the  right  ankle.  No  known 
primary  focus  of  infection.  Swelling  rapidly  ensued  and  ex- 
tended to  the  knee.  There  were  repeated  chills.  An  abscess 
opened  spontaneously  above  outer  side  of  right  ankle  after 
seven  days,  and  one  opened  just  below  the  knee  three  days 
later. 

Admitted  Dec.  16,  1898.  Patient  showed  signs  of  septic 
absorption.  Right  leg  was  swollen  from  ankle  to  knee,  red, 
edematous  and  painful.  There  was  a  large  sinus  over  the  ex- 
ternal malleolus,  and  a  smaller  one  just  below  the  tibial 
tubercle.     Immediate  operation   was  performed. 

An  incision  was  made  four  inches  long  over  the  lower 
sinus,  and  a  similar  one  over  the  upper  one,  and  two  counter 
ones  over  the  muscles  of  the  leg.  The  tibia  was  bare,  stripped 
of  periosteum.  Trephine  hole  into  marrow  through  upper  in- 
cision showed  no  pus,  but  "granulation  tissue''  marrow.  Ankle 
joint  apparently  infected.     Wet  dressing  and  plaster. 

Twelve  days  after  the  operation  the  foot  showed  a  tendency 
to  eversion.  Immediate  improvement  in  general  condition 
followed  the  operation.  Forty  days  after  the  operation  an 
abscess  appeared  on  the  outer  side  of  the  leg  from  which 
pus  was  evacuated. 

Operation. — Feb.  25,  1899,  ten  weeks  after  the  primary  op- 
eration, the  secondary  operation  was  performed  by  the  writer. 
An  incision  was  made  over  the  crest  of  the  tibia  from  the 
tibial  tubercle  to  the  lower  epiphyseal  line,  and  was  carried 
down  to  necrotic  bone.  The  periosteum  everywhere  was  thick- 
ened, in  some  places  being  one-eighth  of  an  inch  thick,  and 
everywhere  showed  in  its  deep  layers  new  periosteal  bone 
formation,  crackling  under  the  knife.  The  thickened  peri- 
osteum was  reflected  from  the  tibia  throughout  the  entire 
length  of  the  shaft,  except  at  the  posterior  tibial  ridge,  and 
various  pus  pockets  were  cleaned  out  with  the  curette.  This  was 
done  to  get  rid  of  suppuration  between  the  necrotic  shaft  and 
periosteum.  The  operation  was  cheeked  at  this  point  and  a  wet 
dressing  and  posterior  splint  applied,  in  order  to  give  drain- 
age and  a  chance  for  the  extensive  suppuration  to  diminish 
before  renwival  of  the  shaft  and   closure  of  the  periosteum. 
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Fourteen  days  later,  the  discharge  and  local  infection  hav- 
ing largely  diminished,  the  periosteum  was  entirely  reflected 
from  the  periosteum  and  the  entire  diaphysis  of  the  tibia  was 
removed,  and  the  edges  of  the  periosteum  were  approximated 


Figure  15. — Case  4.  Dark  areas  along  scar  of  tibia  and  over 
ankle  are  not  crusts,  but  are  due  to  lack  of  cleanliness.  (Notice 
toes  of  left  foot.)  Inside  and  behind  Internal  malleolus  is  a  small 
sinus. 

by  catgut  sutures.     A  wet  dressing  and  a  wire  splint  were  ap- 
plied.    Daily  dressing.     There  was  some  sloughing  of  the  skin 
wound,  especially  over  the  lower  third,  with  some  eversion  of 
33 
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edges.    The  upper  two-thirds  closed  by  first  intention.    There 
was  practically  no  pain  after  operation. 

Results. — ^Twenty-three  days  after  removal  of  the  shaft 
there  was  distinct  bony  induration  along  the  line  of  the  tibial 
shaft,  which  soon  showed  as  a  cylindrical  mass,  and  attained 
a  size  apparently,  to  palpation,  as  large  as  the  original  shaft. 
This  mass  constantly  grew  more  solid,  and  the  patient  was 
discharged  June  21,  1899,  a  little  less  than  four  months 
after  removal  of  the  shaft.  At  that  time  there  was  no  sinus 
or  discharge,  and  the  tibia  was  solid,  although  somewhat 
springy  over  the  lower  third.  Induration,  apparently  bony, 
could  be  felt  the  whole  length  of  the  tibia.  The  patient  wore 
a  light  plaster  and  used  crutches.  He  was  directed  to  return 
to  the  out-patient  department  at  regular  intervals.  He  came 
but  two  times,  then  began  to  walk  on  the  leg.  After  some 
weeks  an  abscess  appeared  over  the  outer  side  of  the  ankle, 
which  opened  spontaneously,  but  gave  practically  no  pain. 
This  abscess  apparently  originated  at  or  just  above  the  point 
of  union  of  the  new  shaft  and  the  epiphysis.  Considerable 
inflammation  and  induration  of  the  soft  parts  about  the  ankle 
followed,  and  the  foot  flexed  at  the  ankle  joint.  Since  then 
the  patient  has  walked  on  the  leg,  much  of  the  time  without 
any  support,  but  at  times  with  the  aid  of  crutches. 

At  present  there  is  considerable  atrophy  of  the  1^,  with  a 
quite  rigid  ankle,  and  foot  flexed  at  the  ankle  joint  and  some- 
what inverted.  There  are  two  sinuses,  one  at  the  outer  side 
of  the  ankle  joint  and  one  over  the  internal  malleolus.  The 
tibial  shaft  is  apparently  complete  throughout  its  length, 
and  is  firm  and  rigid,  but  feels  considerably  smaller  than  the 
normal  tibia.  The  transverse  diameter  seems  about  the  same 
as  that  of  the  other  tibia,  but  the  entire  circumference  is  ap- 
parently less.  This  seems  to  have  been  due  to  some  separa- 
tion of  the  sutured  edges  of  the  periosteimi. 

The  case  is  a  functional  failure,  although  the  regen- 
eration of  the  shaft  was  a  partial  success.  The  cause  of 
the  failure  was  apparently  the  development  of  a  slight 
necrosis  at  the  epiphyseal  line  and  in  the  epiphysis, 
which,  as  has  been  said,  is  common.  On  discharge  from 
the  hospital,  the  result  promised  to  be  perfect,  and  the 
present  state  of  affairs  probably  could  have  been  avoided 
had  after-treatment  been  followed  up.  The  patient  did 
not  return  because  for  a  long  time  he  suffered  no  pain, 
and  because  he  has,  even  imder  present  conditions,  a 
fairly  good  functional  leg.  The  x-ray  shows  that  the 
diaphysis  is  much  smaller  than  that  of  the  normal  leg. 
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This  may  be  due  to  a  partial  failure  of  the  periosteum 
to  regenerate,  or  may  be  due  to  the  fact  that  the  peri- 
osteum regenerates  sufficient  bone  for  function,  as  al- 
ready mentioned. 

Case  5. — ^D.  A.  (case  of  Dr.  H.  L.  Burrell),  14  years  old. 
School  boy.  Two  weeks  before  entrance  he  bruised  th^  calf 
of  the  left  leg,  without  breaking  the  skin.  After  that  time 
he  had  constantly  increasing  pain  in  leg,  at  first  dull,  later 
severe,  and  finally  localized  over  the  front  of  the  1^,  with 
onset  of  fever  and  stupor. 

Admitted   Oct.    21,    1899.      Septic    appearance   and   stupid. 


Figure  16. — Case  5.  Left  leg,  two  months  after  admission,  one 
month  before  secondary  operation. 

Temp.  101.8,  pulse  120.  Left  knee  and  popliteal  space  red, 
hot,  tender,  edematous  and  swollen,  and  extending  down  over 
upper  half  of  leg.  Knee  fiexed  almost  to  right  ankle  and 
swollen ;  patella  fioats. 

Operation. — October  22.  Multiple  incisions  about  the  knee 
and  evacuation  of  a  large  amount  of  pus.  Femur  not  in- 
volved. Incision  over  crest  of  tibia  showed  bone  bare  and 
periosteum  elevated.  Wet  dressing.  Staphyloooocus  pyogenes 
aureus  present  in  pure  culture. 

Results. — Immediate  general  improvement.  Profuse  dis- 
charge of  pus  continued  and  shaft  of  tibia  became  brown  and 
perforated. 
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Three  months  after  this  operation  secondary  operation  wan 
performed.  An  incision  was  made  along  the  crest  of  the 
tibia  from  the  tibial  tubercle  to  two  and  one<half  inches  above 
the  internal  malleolus.  Periosteum  retracted  and  separated 
and  entire  diaphysis  removed.  The  trough  of  slightly  ossified 
periosteum  molded  into  position  and  closed  with  interrupted 
sutures.     Skin  wound  also  closed  and  covered  with  silver  foil. 


Figure  17. — Case  5.     Three  years  after  secondary  operation.     No 
shortening  or  atrophy.     Linear  scar  over  tibia. 

Sterile  dressing,  posterior  wire  splint.  Tourniquet  removed 
after  the  dressing.  The  first  dres.sing  was  done  on  the  tenth 
day.  Upper  and  lower  ends  of  incision  healed  by  first  inten- 
tion with  clean  granulations  over  middle  third.  Thirty-seven 
days  after  the  operation  the  leg  showed  formation  of  new 
shaft.     One  month  later  the  leg  was  firm  except  for  two  small 
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sinuses,  one  at  junction  of  upper  and  one  at  junction  of  lower 
epiphysis  with  shaft.  Parents  refused  to  have  sinuses  curetted. 
On  May  2,  1899,  a  little  over  three  months  after  second  opera- 
tion, patient  was  discharged  wearing  a  plaster,  with  crutches. 
The  two  sinuses  still  persisted,  and  there  was  slight  mobility 
at  the  upper  one. 


Flgue  18. — Case  6.  Hemoval  entire  dlaphysis  of  left  fibula.  Four 
years  after  secondary  operation.  Considerable  atrophy,  about  one- 
half  of  an  Inch  shortening. 

The  sinuses  both  closed  in  about  four  weeks,  and  the  patient 
walked  on  the  leg  two  months  after  leaving  the  hospital,  and 
has  done  so  ever  since. 

Examination  in  April,   1903,  shows  w^ell-developed  leg,  no 
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shortening  or  deformity  or  atrophy.  A  linear  scar  along  the 
crest  of  the  tibia.  No  sinus.  No  pain  or  subjective  symptoms 
for  two  years.  Tibia  solid,  of  iK>rmal  size,  and  by  palpation 
is  exactly  like  the  sound  one  except  for  slight  irregularity  in 
c<Mitour.     Perfect  functional  and  cosmetic  result. 

This  case  shows  practically  perfect  regeneration,  after 
entire  removal  of  diaphysis. 

Case  6.— F.  N.,  patient  of  Dr.  G.  H.  Monks,  boy  of  14. 
School  boy.  Seven  weeks  before  entrance  seized  with  pain  in 
left  ankle,  at  first  dull,  soon  becoming  intense  and  throbbing. 
The  next  day  swelling  of  1^.  On  the  third  day  an  incision  into 
the  soft  parts  over  external  malleolus  and  evacuation  of  pus. 
This  gave  some  relief  until  six  days  before  entrance,  when 
there  was  an  exacerbation  of  sjrmptoms. 

Admitted  Sept.  15,  1898.  The  leg  was  swollen,  with  tender- 
ness chiefly  at  lower  end  of  fibula.  An  ulcer  presented  over 
the  external  malleolus.  Fibula  was  bare  over  lower  ^\e  inches 
and  a  profuse  discharge  of  pus.  Wet  dressing  and  fixation  to 
clean  up  the  region  for  operation. 

Operation. — One  month  later  the  secondary  operation  was 
done.  An  incision  was  made  the  whole  length  of  the  fibula. 
The  entire  diaphysis  was  removed.  Wound  was  packed  with 
gauze  and  a  wet  dressing  applied. 

Results, — Immediate  improvement  in  general  condition.  The 
wound  closed  by  granulation.  Two  weeks  later  two  small 
sinuses  persisted.  T^vo  months  and  ten  days  after  secondary 
operation  patient  went  out  wearing  a  plaster.  Boy  walked 
on  the  1^  about  six  weeks  after  leaving  the  hospital,  and 
has  done  so  since. 

Examination  in  April,  1903,  shows  somewhat  atrophied  leg, 
with  linear  scar  along  entire  fibula  region.  Fibula  can  be  felt, 
apparently  complete  and  firm.     Perfect  functional  result. 

Case  7.-^H.  S.,  14  years  old.  School  boy.  Five  days  before 
admission  spontaneous  pain  in  right  knee,  very  severe,  so 
that  he  was  imable  to  walk.     Had  chills  and  fever. 

Admitted  Sept.  14,  1900,  for  **typhoid  fever."  Stupor,  mild 
delirium,  leucocytes  8900,  temp.  102.5.  Three  days  later 
swelling  of  right  leg  from  knee  to  ankle  appeared  and  patient 
was  transferred  to  the  surgical  ward.  Leg  swollen.  Knee 
swollen  and  flexed.  Cut  six  inches  long  over  crest  of  tibia, 
beginning  at  tibial  tubercle,  evacuated  much  pus;  periosteimi 
bulging  and  tibia  stripped.  Trephine  hole  into  tibia  also 
evacuated  pus  from  the  bone.  Opening  enlarged  downward 
three  inches  until  no  more  pus  escaped  from  the  marrow.  No 
attempt  to  close  periosteal  wound.  Packed,  wet  dressing  and 
plaster  bandage.  After  operation,  temp.  103,  but  normal  on 
twelfth  day.    Wound  closed  by  granulation,  leaving  bare  bone 
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at  the   bottom.     Discharged  November   13   with   sinus,   with 
direction  to  return  for  secondary  operation. 

Operation. — Feb.  7,  1901,  he  returned  for  the  secondary 
operation.  February  15  incision  from  tibial  tubercle  to  junc- 
tion of  middle  and  lower  third  of  leg.  Upper  third  of  tibia 
necrotic,  periosteum  thickened  and  crackling.  Periosteum 
reflected  from  upper  third  of  leg.  Necrotic  shaft  removed 
from  just  below  epiphyseal  line  to  one  inch  below  bottom  of 
old  trephine  opening,  until  vascular  marrow  canal  was  reached. 


Figure  19. — Case  7.  Removal  upper  third  right  tibia.  Incision 
over  knee  Joint  and  linear  scar  over  upper  half  of  tibia.  Four 
years  after  operation. 

Upper  end  of  lower  fragment  beveled  off  to  allow  approxima- 
tion of  lower  fold  of  periosteum,  but  a  triangular  space  had 
to  be  left  between  epiphyseal  line  and  folded  periosteum. 
Edges  of  periosteum  united  by  interrupted  chromic  gut  sutures. 
Skin  wound  closed  with  similar  sutures.  Dry  dressing  and 
plaster.  First  dressing  in  three  days.  Some  sloughing  of  skin 
edges,  approximated  with  adhesive  plaster.  Wound  closed 
rapidly,  mostly  by  first  intention.     Bony  column   first  noted 
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Figure  20. — Case  7.  X-ray,  tibia.  Four  months  after  primary 
drainage  operation.  Front  ylew.  Marlted  thiclcening  from  forma- 
tion of  periosteal  bone. 
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Figure  21. — Case  7.  X-ray  of  tibia.  Two  months  after  sec- 
ondary resection,  upper  portion  of  tibia.  Side  view.  Regeneration 
of  bone  most  marked  posteriorly.  Heveling  of  lower  fragment  is 
obvious. 
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Figure  22. — Case  7.  X-ray,  tibia.  Five  months  after  secondary 
resection.  Front  view.  Upper  end  of  bone  very  wide  (soft  bone 
with  overgrowth).     Marrow  canal  not  evident. 
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on  eighteenth  day.  On  twentieth  day  patient  fell  out  of  bed 
and  stioick  the  leg,  and  soon  after  an  abscess  developed  on  the 
outer  side  of  the  leg,  connected  with  the  triangular  space  just 
below  the  epiphysis,  and  a  little  necrotic  bone  was  curetted 
out.  Ten  days  later  another  fall,  knee  swelled,  and  patient 
began  to  have  chills,  and  two  months  after  secondary  opera- 
tion knee  joint  was  opened  and  purulent  fluid  removed.  Knee 
was  drained  by  gauze  wicks.  From  that  time  patient  con- 
tinued to  improve,  knee  joint  closed,  and  on  Feb.  23,  1901, 
patient  was  discharged  wearing  a  plaster,  with  firm  tibia  and 
a  small  sinus  just  below  epiphysis.  The  sinus  closed  in  about 
four  weeks. 

Results, — The  patient  walked  on  the  leg  three  months  after 
leaving  hospital,  and  has  done  so  ever  since,  without  any  sub- 
jective symptoms. 

Examination  April  2,  1003,  shows  solid  shaft  of  tibia  with- 
out sinus,  of  practically  normal  size,  possibly  a  little  larger 
than  the  normal  tibia  and  a  little  irregular  in  outline.  No 
tenderness.  Motions  at  knee  joint  perfect,  except  for  a 
diminution  of  flexion  by  less  than  ten  d^rees.  Scars  of  in- 
cision over  tibia  and  into  joint  healed.  Walks  without  limp. 
Perfect  functional  and  cosmetic  result. 

This  case  shows  the  possibility  of  removal  and  re- 
generation of  a  necrotic  portion  of  the  shaft.  It  also 
illustrates  the  possibility  of  an  infection  of  the  knee 
joint  by  extension,  and,  furthermore,  shows  that  the 
last  place  to  heal  usually  is  the  interval  just  below  the 
epiphyseal  line. 

Case  8.— H.  L.  T.,  female,  24  years  old.  Nurse.  Twelve 
years  previously  sprained  left  ankle.  Four  years  previously 
broke  both  bones  of  left  leg,  tibia  just  above  the  ankle  and 
fibula  at  the  middle.  Six  months  after  fracture  had  pain  and 
swelling  about  left  ankle  and  a  small  bit  of  bone  was  dis- 
charged through  a  spontaneous  sinus.  Sinus  healed  in  two 
months.  One  year  later  another  attack  of  pain,  and  a  small 
spicule  of  dead  bone  removed  by  operation.  From  that  time 
on  had  recurrent  attacks  of  pain,  often  severe. 

Admitted  Oct.  24,  1900.  Painful,  tender  swelling  over  lower 
third  of  left  tibia  with  scar  of  old  operation.  Rest  in  bed  and 
poultices.  Radiagraph  showed  no  bone  focus,  and  patient 
went  out  with  pain  relieved  on  November  1.  She  was  com- 
fortable for  a  few  weeks,  when  pain  recurred. 

She  was  readmitted  June  23,  1901,  with  tender  tibia  and 
limited  ankle  motion.  June  26,  1901,  an  incision  was  made 
by  the  surgeon  then  on  duty  and  a  trephine  hole  made  above 
and  below  the  epiphyseal  line.  From  the  upper  trephine  hole 
a  thin  pus  escaped,  and  the  lower  one  opened  into  a  thin- 
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walled  bony  cavity  filled  with  pus.  The  cavities  were  packed 
and  a  wet  dressing  and  plaster  bandage  applied.  The  wounds 
in  soft  tissue  closed  by  granulation,  but  the  discharge  from  the 
sinuses  was  profuse  and  great  swelling  of  the  soft  parts  en- 
sued.   Amputation  was  considered. 


Figure  23. — Case  8.  Kemoval,  lower  third,  left  tibia  twice. 
Moderate  atrophy  left  leg ;  some  pigmentation  of  scar.     No  sinus. 

Operation. — July  23,  1901,  the  writer  operated.  There  was 
a  sinus  leading  into  a  cavity  in  the  lower  end  of  the  diaphysis, 
filled  with  pus  and  granulations.     There  was  a  similar  sinus 
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and  cavity  in  the  shaft  of  tlip  tibia  ahciit  four  inches  above 
the  epiphyneal  line.  Tlie  two  cavitien  did  not  connect.  The 
cortex  of  the  tibia  between  the  two  trephine  holes  was  white, 
stripped  of  periosteum  and  necrotic,  forming  a  fixed  adherent 
sequestrum.  The  posterior  portion  of  the  cortex  of  the  lower 
four    inches    was    closely    adheient    to    the    i)eriosteum.      The 


Figure    24. — Case    «.      Kemoval.    lower    third,    left    tibia    twice. 
Very  slight  anteroposterior  bowing  of  left  leg  In  lower  third. 

periosteum  was  thickened  and  showed  moderate  periosteal  os- 
sification. The  shaft  of  the  tibia  was  removed  from  the 
epiphyseal  line  to  about  an  inch  and  a  half  above  the  upper 
sinus,  except  for  a  thin  layer  of  cortical  bone  at  the  bottom. 
The  marrow  canal  above  the  sinus  was  closed  bv  rather  dense 
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Figure  25. — Case  8.  X-ray.  Removal,  lower  third,  left  tibia 
twice.  Six  weeks  after  first  removal  of  lower  ttiird  of  tibia.  Shows 
tapering  of  upper  end  of  tibia,  silver  wire  suture  and  deep  layer 
of  cortical  bone. 
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Figure  26. — Case  8.  X-ray.  Removal,  lower  third,  left  tibia 
twice.  Front  view.  Six  months  after  flrst  removal  of  lower  third 
of  tibia. 
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Figure    27. — Case    8.      X-ray.      Uenioval.    lower    third,    left    tibia 
twice.     Lateral  view.     Nine  months  after  lirst  removal  of  bone. 
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Figure  28. — Case    8.      X-ray.      Removal,    lower    third,    left    tibia 
twice      Lateral  view.     Nine  months  after  second  resection. 
34 
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scar  bone,  and  the  tibia  was  removed  until  the  upper  limits 
of  this  endosteal  dense  bone  was  reached,  i.  e.,  until  vascular 
marrow  was  reached.  A  thin  strip  of  cortical  bone  adherent 
to  periosteum  was  left  at  the  bottom  of  the  cavity,  because  it 
was  thought  that  this  thin  layer  was  viable  on  account  of  its 
attachment  to  the  periosteum,  and  would  serve  to  preserve  the 
contour  and  length  of  the  limb.  This  strip  of  periosteal  bone 
was  about  one-eighth  of  an  inch  thick  and  one-half  an  inch 
wide.     (See  Fig.  30.) 

All  soft  infected  tissue  was  carefully  curetted  and  the 
cavity  was  sterilized  by  95  per  cent,  carbolic  acid,  followed  by 
alcohol.  The  lower  end  of  the  upper  fragment  was  beveled 
off  to  allow  as  accurate  as  possible  apposition  of  the  peri- 
osteum. The  thickened  crackling  periosteum  was  approximated 
by  three  chromic  gut  and  one  silver  wire  sutures,  which  passed 
about  the  cortical  remnant  and  outside  the  periosteum.  There 
was  a  triangular  dead  space  unavoidably  left  just  above  the 
epiphyseal  line,  and,  of  course,  a  similar  smaller  space  just 
ab(A-e  the  strip  of  cortical  bone.  The  defect  in  the  soft  tis- 
sues was  closed  by  sliding  a  skin  flap  across  laterally  and  fast- 
ening it  by  interrupted  gut  sutures.  A  wet  dressing  and  a 
plaster  were  applied. 

There  was  some  sloughing  of  the  edges  of  the  wound,  and 
after  about  two  weeks  a  sinus  developed  just  above  the 
epiphyseal  line.  The  upper  part  of  the  wound  closed  by  first 
intention.  Suppuration  from  the  sinus  was  profuse  for  three 
weeks.  Two  months  after  the  operation  a  cylinder  of  fairly 
solid  bone  could  be  felt  completely  filling  up  the  defect.  Sinus 
had  closed  almost  to  level  of  the  skin,  and  patient  left  the 
hospital  Sept  26,  1901,  two  months  after  operation,  with 
plaster  bandage  and  crutches.^  The  sinus  closed  promptly,  and 
the  leg  was  comfbrta'ble  for  about  two  months.  Then  several 
small  abscesses  developed  over  the  silver  suture,  which  finally 
was  removed  in  December,  1901.  In  January,  1902,  the  leg 
was  completely  healed  and  the  patient  walked  without  sup- 
port. With  the  beginning  of  warm  weather  small  abscesses 
again  appeared,  and  on  standing  or  walking  the  1^  was  pain- 
ful. In  July,  1902,  a  sinus  developed  and  the  patient  came 
to  the  hospital.  July  10,  1902,  the  sinus  was  curetted  and 
found  to  extend  outside  the  periosteum  to  a  bit  of  apparently 
bare  bone  on  the  outer  surface  of  the  new  shaft.  This  bore 
bone  probably  was  some  fragment  of  the  cortical  strip  left 
behind  at  the  operation.  The  wound  closed  slowly  by  granu- 
lation, but  the  discharge  and  pain  continued  and  the  leg 
swelled. 

Aug.  7,  1902,  an  incision  five  inches  long  was  made  along 
the  old  scar.  The  periosteum  was  one-eighth  of  an  inch  thick. 
There  was  some  suppuration  of  the  surface  of  the  newly-formed 
diaphysis.     The  periosteum  was  reflected.     The  new  diaphysis 
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Figure   29. — Case   8.      X-ray.      Removal.    lower   third,    left   tibia 
twice.     Front  view.     Nine  months  after  second  resection. 


Digitized  by 


Google 


524 


was  solid  bone  with  no  medullary  canal.  Fearing  that  there 
would  be  little  power  of  repair  of  this  dense  bone,  four  inches, 
i.  e.,  nearly  all  of  the  new  solid  diaphysis,  were  removed  from 
just  above  the  epiphyseal  line  up  to  vascular  marrow.  The 
periosteum  was  approximated  by  interrupted  chromic  gut 
sutures,  and  the  wound  of  the  soft  tissues  was  closed.  Wet 
dressing  and  plaster  were  applied.  There  was  considerable 
pain  for  six  days  after  the  operation,  referred  to  the  external 


Figure  3(>. — Diagram  to  illustrate  amount  of  bone  removed  in 
Cane  8.  1.  I'pper  portion  of  normal  diaphysls.  *J.  Layer  of  cortical 
bone  not  removed  at  first  resection.  3.  I'pper  level  of  Infolded 
periosteum.  4.  Transverse  section  through  infolded  periosteum  and 
posterior  strip  of  cortical  bone.     5.  Posterior  strip  of  cortical  bone. 

malleolus,  the  soft  tissues  over  which  were  opened.  Patient 
was  mildly  delirious  for  several  days.  There  was  almost  no 
dis(  harge  from  the  wound  in  front  of  the  tibia.  Five  days 
after  the  operation  the  patient  was  removed  from  the  hospital, 
during  my  absence,  against  advice. 

After  leaving  the  hospital  another  abscess  developed  on  the 
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outside  of  the  leg.  This  healed  in  three  weeks.  By  Oct.  1, 
1902,  solid  bone  had  appeared  and  sinuses  were  closed.  In 
December  patient  walked  with  a  cane.  Since  March,  1903, 
patient  has  walked  without  bandages  or  support. 

Results. — Examination  in  April,  1903,  showed  patient  walk- 
ing without  limp  or  pain.  The  leg  is  a  trifle  smaller  than  the 
sound  one,  and  shows  a  little  anteroposterior  bowing  in  the 
lower  third.  The  leg  is  one- half  inch  short.  The  scar  is 
completely  healed;  there  has  been  no  sinus  for  six  months. 
Tibia  is  solid  throughout,  width  is  a  little  greater  than  that  of 
the  normal  tibia,  but  diameter  on  the  whole  seems  a  little  less. 
There  is,  however,  marked  posterior  bowing  of  tibia  at  the  site 
of  the  operation. 

The  case  is  of  particular  value.  At  the  first  resection 
of  the  tibia  I  think  it  was  a  mistake  to  leave  the  posterior 
shell  of  cortical  bone,  as  probably  the  persistent  forma- 
tion of  abscesses  was  due  to  a  failure  of  all  of  that  shell 
to  retain  its  vitality.  The  regeneration  of  bone  by  the 
periosteum,  however,  was  complete,  and,  in  fact,  more 
perfect  than  it  was  after  the  second  resection.  The 
second  resection  was  done  practically  on  an  unossified 
periosteum,  and  the  regeneration  has  been  fairly  success- 
ful. The  suppuration  which  followed,  however,  appar- 
ently caused  some  gaping  and  separation  of  the  infolded 
periosteum,  and  explains,  I  think,  the  backward  bowing 
of  the  new  diaphysis.  The  case  also  illustrates  the  un- 
desirability  of  unabsorbable  metal  sutures.  The  func- 
tional result  is  at  present  perfect,  and  the  cosmetic  ef- 
fect nearly  so.  The  case  emphasizes  the  extraordinary 
regenerative  power  of  the  periosteum  at  any  stage  of  the 
disease. 

Case  9. — J.  P.  R.  School  boy,  14  years  old.  Sixteen  days 
before  admission  he  bathed  in  very  cold  sea  water.  Three 
days  later  pain  in  left  shoulder,  soon  becoming  severe.  Swell- 
ing appeared  in  a  few  days.  Temperature  became  high  and 
repeated  chills.  Admitted  to  the  medical  side  as  "articular 
rheumatism."  Soon  transferred  to  surgical.  Temp.  103.4, 
pulse  124.  Septic  appearance  and  mental  stupor.  Left 
shoulder  and  upper  arm  much  swollen,  red,  edematous  and  ex- 
ceedingly tender  and  painful  on  motion  or  pressure. 

May  12,  1900.  Incision  six  inches  long  from  tip  of  acromion 
to  lower  insertion  of  deltoid  muscle.  Subcutaneous  tissue 
edematous.     Deltoid  fibers  were  separated   and  showed  bulg- 
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ing  periosteum.  Incision  of  periosteum  evacuated  several 
ounces  of  greenish  pus.  A  one-half  inch  trephine  hole  through 
the  cortex,  just  below  upper  epiphyseal  line,  gave  vent  to  sev- 
eral drams  of  pus.  Trephine  hole  enlarged  down  to  the  del- 
toid insertion  until  pus  no  longer  escaped.  Marrow  was  dark 
red  and  gelatinous.  Marrow  was  not  curetted  nor  disturbed. 
The  wound  was  packed  open  with  iodoform  gauze  and  a  big 
wet  dressing  and  Velpeau  bandage  applied.  8taphylooooou9 
pyogenes  aureus  was  present  in  pure  culture.     Immediate  im- 


Figure  31. — Case  9.  Removal  upper  half  diaphysls,  left  humenis. 
Three  years  after  operation. 

provement  in  general  condition.  Wound  closed  by  granula- 
tion, but  a  sinus  leading  down  to  bare  bone  persisted.  The 
patient  was  discharged  two  weeks  after  the  operation,  to  come 
in  later  for  secondary  operation  when  periosteum  had  suf- 
ficiently thickened  to  maintain  contour  of  limb. 

Patient  returned  eighteen  weeks  after  discharge,  i.  e., 
twenty  weeks  after  the  primary  operation.  Sinus  meanwhile 
had  been  carefully  kept  open  to  allow  of  very  free  drainage. 
There  was  no  limit  to  passive  motion  nor  any  pain.     X-ray 
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photograph  showed  much  periosteal  thickening  outside  the 
necrotic  shaft. 

Operation. — Sept.  28,  1900.  An  incision  five  inches  long 
made  through  the  old  scar  and  sinus,  beginning  one  inch  be- 
low the  tip  of  the  acromion.  The  granulations  of  the  sinus 
were  curetted  and  the  edges  excised.  The  necrotic  old  shaft  was 
lying  in  a  cylindrical  cavity  of  periosteal  bone  about  one-half 
inch  thick.  The  shaft  was  free  at  the  upper  end,  but  firmly 
attached  below.  The  necrotic  shaft  was  removed  in  two  pieces 
with  chisel  and  gouge  and  forceps,  through  the  opening  in  the 
periosteal  shell  left  over  the  old  trephine  holes,  and  was  about 
three  and  a  half  inches  long.  The  cavity  had  walls  of  vascular 
young  periosteal  bone.  The  cavity  was  packed  with  iodo- 
form gauze.  The  shell  was  sufficiently  rigid  to  maintain  the 
contour  of  the  limb. 

The  cavity  closed  rapidly  from  the  first  and  by  the  end  of 
two  weeks  was  healed  nearly  to  level  of  skin  and  no  bare  bone 
could  be  felt.  Seventeen  days  after  the  operation  the  patient 
was  discharged  with  a  granulating  wound,  wearing  an  internal 
angular  splint. 

Three  weeks  later  a  small  sinus  developed  at  the  bottom  of 
the  scar,  and  a  small  bit  of  bone  was  discharged.  Ten  weeks 
later  a  similar  sinus  occurred  with  discharge  of  a  small  bit  of 
necrotic  bone.  The  sinus  did  not  completely  heal  for  six 
months  after  the  operation. 

Results. — Examination  in  March,  1903.  Arm  has  been  com- 
pletely healed  for  over  a  year.  Wide  linear  incision  extends 
from  tip  of  acromion  to  the  insertion  of  the  deltoid,  largely 
due  to  a  separation  of  the  deltoid  fibers  by  the  scar.  The 
humerus  is  solid  throughout,  of  apparently  normal  size,  but 
a  little  more  irregular  than  the  normal  humerus.  Passive 
motion  at  the  shoulder  is  unlimited.  Voluntary  motion  is  per- 
fect except  in  elevation  of  arm  from  the  side,  due  apparently 
not  to  loss  of  muscular  power,  but  to  separation  of  deltoid 
fibers.     Functional  and  cosmetic  effect  nearly  perfect. 

The  case  illustrates  the  power  of  central  growth  of  the 
earliest  stage  of  the  periosteal  shell,  in  marked  contrast 
to  the  lack  of  such  power  that  is  seen  in  old  involucra, 
after  conversion  into  ivory  bone. 

Case  10. — G.  Z.,  18  years  old.  Brass  finisher.  One  week 
before  admission  a  pimple  appeared  on  chin,  below  the  tip. 
The  next  day  marked  swelling  of  face. 

Admitted  Oct.  8,  1900.  Much  swelling  of  left  side  of  face 
and  chin,  with  edema,  swelling,  redness  and  pain.  No  swell- 
ing in  mouth  and  all  teeth  sound  or  filled  on  affected  side. 
An  incision  of  soft  parts  was  made,  evacuating  about  an  oimce 
of  pus.    The  edema  and  pain  continued  to  increase,  and  a  few 
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days  afterwards  a  second  incision  was  made  along  the  lower 
edge  of  the  ramus  of  the  jaw  and  a  small  piece  of  the  Internal 
shell  of  the  ramus  was  removed.  The  boy  was  discharged  eight 
days  later  with  a  discharging  sinus  leading  down  to  necrotic 
alveolus,  and  urged  to  return  for  observation.  After  leaving 
the  hospital  all  of  the  teeth  except  the  last  molar  on  that  side 
became  loose  and  came  out,  and  a  considerable  piece  of  the 
alveolar  process  was  removed  through  the  mouth.     The  bone 


Figure  32. — Case  10.  Front  view.  Thirty  months  after  removal 
of  two  and  one-half  inches  of  ramus  of  left  lower  jaw.  Contour  of 
face  has  returned  nearly  to  normal. 

of  the  jaw  of  the  left  aide  rapidly  increased  to  double  normal 
size  from  formation  of  periosteal  shell.  Dead  bone  could  be 
felt  through  sinus  in  mouth  and  through  external  sinus. 

March  1 3,  twenty  weeks  after  primary  operation,  patient  was 
readmitted.  Jaw  of  left  side  nearly  double  normal  size  and 
causes   marked  deformity.     The  sinus  below  the  left  ranitUB 
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persisto.  The  thickening  is  almost  entirely  bony  thickening, 
with  but  little  edema  of  the  soft  parts.  The  jaw  was  at  that 
time  considered  to  be  rigid  enough  to  allow  removal  of  necrotic 
ramus,  and  yet  young  enough  to  allow  of  probable  central 
growth. 

Operation, — ^An  incision  made  from  in  front  of  the  angle 
to  nearly  the  tip.  Periosteum  was  thickened  to  about  one- 
quarter  of  an  inch  and  quite  rigid.  A  trephine  hole,  half 
an  inch  in  diameter,  was  made  near  the  tip  of  the  jaw  through 
the  periosteal  bone,  and  the  opening  w^as  enlarged  backward. 
Beneath  the  shell  was  necrotic  ramus,  surrounded  by  pus, 
and  this  was  removed  in  one  piece  about  two  inches  long,  be- 
side some  smaller  fragments.  The  cavity  was  curetted  to  re- 
move all  fragments  of  dead  bone,  and  the  cavity  was  closed 
except  for  a  small  wick  in  front.  The  wound  closed  by  first 
intention  except  for  the  wick.  The  patient  was  discharged 
eight  days  later. 

Results. — A  month  later  a  small  abscess  formed  near  the 
angle  of  the  jaw,  which  apparently  did  not  connect  with  dead 
bone,  for  it  healed  promptly  after  incision.  The  sinuses 
closed  in  about  three  months,  and  ten  months  after  the  opera- 
tion the  jaw  was  markedly  reduced  in  size. 

Examination  April  15,  1903,  shows  the  outline  of  the  face 
nearly  normal,  as  bony  thickening  of  jaw  has  quite  disap- 
peared. Linear  incisions  along  lower  edge  of  ramus.  Last 
molar  on  that  side  remains.  All  other  teeth  gone  in  lower 
jaw  to  first  molar  on  opposite  side.  Hamus  of  normal  thick- 
ness laterally,  but  not  so  thick  vertically  as  normal,  ap- 
parently because  alveolar  process  did  not  regenerate.  No  sinus 
for  a  year  and  a  half. 

This  case,  like  the  preceding,  shows  the  power  of  cen- 
tral growth  of  the  early  periosteal  shell. 

Case  11. — C.  C,  Italian,  housewife,  24  years  old.  Speaks 
no  English  and  history  is  imperfect.  When  14  years  old 
bruised  the  leg.  Shortly  after  the  leg  swelled,  patient  was 
very  sick,  and  an  abscess  formed,  which  broke  and  discharged 
pus  and  dead  bone  ever  since  at  intervals. 

Admitted  Oct.  22,  1900.  At  the  upper  end  of  right  tibia 
marked  swelling  and  tenderness.  Scar  of  previous  injury. 
Very  painful.     Joint  motions  normal. 

Operation. — Oct.  24,  1900,  an  incision  was  made  over  crest 
of  tibia,  opening  an  abscess  of  considerable  size  in  the  soft 
parts.  Bone  was  covered  with  thickened  periosteum,  1/16 
inch  thick.  Periosteum  was  retracted  and  tibia  of  nearly 
double  normal  size,  very  dense  and  hard,  exposed.  A  trephine 
hole  through  a  cortex  of  more  than  double  normal  thickness 
opened  a  pus  cavity,  containing  about  half  an  ounce  of  yellow 
pus.     The  marrow  canal  was  practically  occluded  above  and 
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below  this  cavitj  by  dense  endosteal  bone.  With  chisel  and 
gouge  the  cavity  was  enlarged  upward  and  downward  until 
vascular  marrow  was  reached.  The  cavity  was  cleaned  out 
with  95  per  cent,  carbolic  acid,  followed  by  alcohol.  All  of  the 
abscess  wall  also  was  curetted  and  carefully  removed.  The 
cavity  was  filled  with  blood  clot  according  to  Schede*s  method. 
The  clot  broke  down  and  disintegrated  and  left  the  cavity  lined 
with  pale,  unhealthy  granulations. 

Nov.  28,  1900,  an  attempt  was  made  to  utilize  the  regen- 
erating power  of  the  periosteum  to  obliterate  the  bony  defect. 
An  incision  six  inches  long  was  made  along  the  crest  of  the 
tibia,  including  the  sinus.  The  periosteum  was  reflected  and 
the  dense  tibia  removed  for  a  length  of  about  four  inches, 
except  for  a  thin  layer  of  cortical  bone,  attached  to  the 
periosteum,  at  the  back  of  the  tibia,  as  in  Case  9.  The  tibia 
was  practically  all  ivory  bone  and  no  definite  marrow  canal 
was  seen,  but  the  cavity  was  enlarged  in  both  directions  until 
the  dense  bone  became  more  vascular.  The  periosteum  then 
was  approximated  and  sutured,  although  a  triangular  dead 
space  had  to  be  left  at  the  junction  with  each  portion  of  the 
shaft.  The  skin  also  was  sutured  and  pressed  firmly  on  the 
bone.    A  large  plaster  bandage  was  applied. 

Results. — There  was  some  sloughing  of  the  edges  of  the 
wound  at  the  middle  of  the  incision,  but  upper  and  lower  por- 
tions healed  by  first  intention.  Bony  thickening  was  evident 
at  the  end  of  forty  days,  although  a  small  sinus  persisted. 
The  patient  was  discharged  wearing  a  plaster  three  mcmths 
after  the  operation  with  a  rather  soft  tibia  of  about  one-half 
normal  size,  and  a  small  sinus,  in  which  dead  bone  could  not 
be  felt.  The  patient  walked  on  the  leg  four  and  one-half 
months  after  the  operation,  and  has  done  so  ever  since. 

Examination  April  2,  1903.  Patient  walks  without  limp. 
Leg  is  considerably  smaller  than  normal  leg.  There  is  a 
marked  concavity  of  the  leg,  beginning  just  above  the  tibial 
tubercle  and  extending  down  to  the  middle.  The  tibia  is 
firm,  not  tender,  a  little  wider  than  the  normal  tibia,  but  of 
about  one-third  less  diameter.  There  is  a  slight  vertical  trough 
in  the  front  surface  of  the  bone,  in  the  middle  of  the  incision. 
It  has  not  been  possible  to  get  the  patient  to  come  for  an 
a?-ray  picture. 

The  case  is  not  a  complete  success.  The  regeneration 
of  the  tibia  has  been  sufficient  to  give  a  satisfactory 
functional  result,  but  the  persistence  of  the  sinus  is  dis- 
appointing. I  suspect  that  the  cause  is  the  cortical  strip 
that  was  not  removed. 

The  cases  above  presented  are  not  selected  cases,  except 
Cases  1,  2,  5  and  G.     Those  cases  were  operated  on  bv 


Digitized  by 


Google 


531 

other  surgeons,  and  by  their  permission  have  been  pre- 
sented here  because  they  illustrated  some  special  feature 
of  the  process  of  bone  regeneration.  The  cases  do  in- 
clude all  of  my  own  cases  of  disease  of  the  large  bones 
operated  on  by  the  method  previously  recommended,  in 
which  suflScient  time  has  elapsed  to  determine  the  result 
of  operation,  except  one  case  of  resection  of  the  inner 
half  of  the  clavicle  for  tubercular  disease.  In  that  case 
there  was  complete  regeneration  of  the  removed  portion 
of  the  clavicle,  with  a  satisfactory  sternoclavicular  ar- 
ticulation. I  have  also  in  a  few  cases  operated  on  small 
bones,  e.  g.,  phalanges,  by  this  method,  and  succeeded  in 
obtaining  complete  healing  and  regeneration.  There  has 
been  a  considerable  number  of  cases  operated  on  by  this 
method  by  other  surgeons  at  the  Boston  City  Hospital, 
with  exceedingly  satisfactory  results. 

CONCLUSIONS. 

A  careful  study  of  the  cases  here  reported  will  show 
that  the  following  statements  in  regard  to  the  treatment 
of  osteolnyelitis  are  justified: 

1.  In  the  acute  stage  of  osteomyelitis,  drainage  of  ab- 
scess in  the  soft  parts  alone  is  not  sufiBcient.  The  bone 
marrow  is  infected,  and  must  be  drained.  Eemoval  of  a 
sufficient  amount  of  cortical  bone  alone  is  all  that  is  re- 
quired to  give  perfect  drainage  to  the  bone  marrow. 
Curettage  and  disturbance  of  the  marrow  causes  exten- 
sive destruction  of  the  endosteum,  which,if  left  alone,  has 
in  a  limited  number  of  cases  operated  on  early,  sufficient 
power  of  regeneration  to  repair  the  bony  defect  without 
the  formation  of  a  sequestrum.  Under  those  circum- 
stances a  very  early  operation  on  the  cases  is  necessary. 

2.  In  the  subacute  stage  it  is  desirable  to  remove  the 
necrotic  shaft,  completely  or  partially,  at  an  early  stage 
in  order  to  take  advantage  of  the  power  of  regeneration 
of  ihe  periosteum.  The  periosteum  either  before  or  after 
the  beginning  of  periosteal  ossification  has  the  power  of 
regenerating  a  completely  or  pari:ially  removed  shaft  of 
bone. 
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3.  For  mechanical  reasons  the  manipulation  of  the 
periosteum  is  easier  after  ossification  of  the  periosteum 
has  begun,  but  while  the  membrane  still  is  plastic. 
Moreover,  the  rapidity  and  surety  of  perfect  regeneration 
seem  greater  at  that  time. 

4.  The  operation  consists  of  an  incision  through  skin 
and  ossified  periosteimi  down  to  necrotic  shaft,  reflection 
of  the  periosteum,  removal  of  the  shaft,  either  entire  or 
partial,  folding  of  the  plastic  periosteum  in  such  a  way 
as  to  approximate  the  internal  layers,  suture  of  the  edges 
by  absorbable  sutures,  suture  of  the  soft  tissues,  with,  in 
both  cases,  provision  for  moderate  drainage  and  com- 
plete immobilization. 

5.  The  success  of  the  operation  is  naturally  greater 
when  asepsis  is  provided  for  by  careful  drainage  preced- 
ing the  operation  and  by  careful  removal  of  all  infected 
material  and  tissues  at  the  time  of  operation. 

G.  After  removal  of  the  necrotic  shaft  well-marked 
ossification  of  the  new  periosteal  shaft  appears  between 
the  twentieth  and  fortieth  days,  and  the  shaft  is  solid 
enough  for  use  in  locomotion  in  from  four  to  eight 
months.  If  the  epiphyseal  line  is  extensively  destroyed, 
considerable  shortening  of  the  limb  may  result. 

7.  The  regenerating  bone  at  first  becomes  much  larger 
than  the  original  shaft  was  and  is  entirely  composed  of 
solid  periosteal  bone,  with  no  marrow  canal.  This  en- 
largement probably  is  due  to  the  fact  that  the  bone  is 
less  completely  calcified  than  it  is  later.  In  time 
the  size  of  the  bone  decreases  almost  or  quite  to  that  of 
the  original  shaft,  and,  finally,  judging  from  a;-ray 
photographs,  a  marrow  canal  is  formed.  This  fact  sug- 
gests that  the  size  of  bones  may  be  due  to  two  factors, 
heredity  and  environment,  and  that  the  ultimate  size  of 
the  bone,  therefore,  is  due  to  the  function  required  of  it. 

8.  The  chief  difficulty  in  completing  the  restoration,  of 
the  shaft  is  to  obtain  complete  union  of  the  regenerated 
shaft  to  the  epiphyseal  line  or  to  the  portion  of  the 
normal  shaft  that  remains.     Slight  necrosis  and  sup- 
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puration  may  persist  at  this  point  after  the  repair  other- 
wise is  complete,  and  may  demand  minor  operations  to 
remove  small  fragments  of  necrotic  bone.  Union  at 
these  points  may  be  delayed,  but  ultimately  always  has 
taken  place. 

9.  The  best  time  for  the  operation  ordinarily  is  about 
two  months  after  complete  drainage  of  the  acute  infec- 
tion. 

10.  This  operation  is  the  operation  of  preference,  and 
is  especially  applicable  when  an  accessory  bone  which 
can  act  as  a  splint  is  present. 

11.  The  anatomic,  functional  and  cosmetic  results  ob- 
tained by  this  operation  are  much  superior  to  those  ob- 
tained in  any  other  way  in  cases  of  large  bony  defects 
due  to  acute  infection  of  bone. 

12.  Where  no  accessory  splint  bone  is  present  it  may 
be  impossible,  in  special  cases,  to  maintain  the  contour 
of  the  affected  bone  by  the  above-mentioned  method.  In 
such  cases  advantage  can  be  taken  of  the  power  of  cen- 
tral growth  possessed  by  the  shell  of  periosteal  bone  in 
its  early  stages.  This  means  that  the  necrotic  bone  must 
be  removed  just  as  soon  as  the  periosteal  shell  is  suffi- 
ciently advanced  and  solid  to  maintain  contour  and  bear 
the  weight  of  the  limb.  Roughly,  this  stage  is  reached 
when  the  thickness  of  the  periosteal  shell  is  equal  to 
one-quarter  of  the  diameter  of  the  original  shaft. 

13.  The  time  when  this  condition  exists  can  be  deter- 
mined by  a:-ray  examination  and  by  palpation. 

14.  If  the  necrotic  shaft  is  removed  at  this  time  it 
leaves  a  solid  cylinder  of  periosteal  bone,  very  vascular, 
but  partly  calcified,  analogous  to  the  bone  seen  in  an 
early  external  callus,  and  this  shell  has  sufficient  power 
of  central  growth  to  fill  up  large  cavities.  The  rate  of 
central  growth  seems  to  be  markedly  slower  than  that  of 
peripheral  growth.  Persistence  of  sinuses  is  longer  than 
in  the  preceding  method,  partly  from  a  delay  of  closure 
of  the  cavity,  and  possibly  from  a  failure  to  remove 
small  fragments  of  necrotic  bone  at  the  time  of  opera- 
tion. 
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15.  This  method  of  operating  leaves  at  first  bone  very 
much  larger  than  the  original  bone,  but,  as  in  the  pre- 
ceding ease,  ultimately  the  bone  diminishes  in  size  and 
slowly  approximates  that  of  the  original  bone. 

16.  In  the  chronic  cases  more  or  less  sequestrum  sur- 
rounded by  an  enormously  thick  shell  of  dense  cortical, 
more  or  less  ivor}-like  bone,  exists. 

17.  The  power  of  repair  of  dense  cortical  bone  is  very 
slight  or  practically  wanting.  Eemoval  of  sequestra  leaves 
a  more  or  less  extensive  cavity  in  bone,  surrounded  by  a 
wall  of  dense  bone,  lined  with  unhealthy  granulations, 
which  has  no  tendency  to  close. 

18.  The  most  satisfactory  methods  ordinarily,  recom- 
mended for  the  closure  of  such  defects  are  the  aseptic 
blood  clot,  or  obliteration  of  the  cavity  and  approxima- 
tion of  skin  flaps.  The  aseptic  blood  clot  aims  to  fill  the 
defect  with  dense  scar  tissue,  but  does  not  lead  to  re- 
generation of  bone,  and  requires  for  its  success  greater 
asepsis  than  ordinarily  can  be  obtained  in  extensive 
osteomyelitis.  The  skin  fiap  method  may  close  the  cav- 
ity, but  does  so  at  the  expense  of  great  bony  destruction. 

19.  From  one  semi-successful  case,  from  a  considera- 
tion of  the  general  process  of  regeneration  of  bone  by  the 
periosteum,  and  the  successful  results  obtained  in  the 
subacute  cases,  it  seems  likely  that  better  results  can  be 
obtained  by  removal  of  both  sequestrum  and  involucrum 
and  the  use  of  the  regenerative  power  of  the  periosteum. 

20.  In  removing  a  portion  of  a  shaft  under  such  cir- 
cumstances, the  excision  should  be  carried  sufficiently 
far  into  the  normal  shaft  to  get  above  a  medullary  canal, 
occluded  by  dense,  ivory  bone,  and  reach  vascular  mar- 
row. 

21.  Finally,  the  most  satisfactory  results  in  treat- 
ment of  acute  osteomyelitis  can  be  obtained  by  complete 
drainage  of  soft  tissues  and  marrow  in  the  acute  stage, 
with  the  removal  of  extensive  necroses,  if  they  occur,  at 
a  secondary  operation  undertaken  about  two  months 
later,  and  by  adaptation  of  the  regenerative  power  of  the 
periosteum  for  the  formation  of  a  new  shaft. 
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DISCUSSION 

on  TUB  PAPERS  OP  DBS.  BOTTOMLET  AND  NICHOLS. 

Db.  De  Fobest  Willabd,  Philadelphiar-It  is  not  only  the 
ordinary  practitioner  who  is  dilatory  in  diagnosis,  but  there 
are  many  surgeons  who  are  slow  in  making  up  their  minds  and 
the  golden  opportunity  is  lost.  Every  case  of  osteomyelitis  is 
infective,  and  we  know  that  it  needs  as  prompt  attention  as 
does  a  case  of  acute  appendicitis.  It  should  be  recognized  in 
the  first  forty-eight  hours;  it  should  be  operated  on  in  the  first 
forty-eight  hours.  It  should  be  operated  on  as  soon  as  the 
diagnosis  is  made,  whether  it  be  of  a  streptococcus  infection  or 
a  staphylococcus  infection,  and  therein  I  would  differ  with  Dr. 
Bottomley.  In  regard  to  the  infection:  I  believe  that  the 
streptococcus  infection  is  particularly  serious,  but  in  either 
case  cutting  inside  the  medullary  cavity  of  the  bone,  freeing  it 
from  pressure  and  from  infective  elements  is  the  only  method 
which  promises  relief  from  total,  or  large  destruction  of  tissue. 
The  ordinary  practitioner,  and  still  less  the  surgeon,  ought  not 
to  allow  these  cases  to  go  on  to  destruction,  suppuration  and 
death.  These  cases  are  practically  dying  from  sepsis  when 
they  come  into  our  hands,  and  they  have  been  treated  for  whatT 
For  that  bane  of  progressive  medicine,  "rheumatism."  If  we 
could  strike  the  term  rheumatism  out  of  the  surgical  world,  it 
would  be  a  blessing.  One  of  the  most  potent  destroyers  of 
men,  women  and  children  is  that  cloak  of  ignorance,  inattention 
and  neglect,  "rheumatism."  How  many  cases  we  see  dying 
day  by  day  with  an  abscess  containing  ounces  of  pus,  and  the 
physician  still  treating  it  for  rheumatism,  or  for  typhoid  fever. 
This  is  not  an  uncommon  thing — every  surgeon  sees  it  over 
and  over  again.  What  is  most  needed  is  early,  correct  diag- 
nosis. The  treatment  is  plainly  indicated.  Where  we  have  the 
evidences  of  rapid  infection,  with  increasing  pain,  and  deep- 
seated  tenderness,  there  is  only  one  rational  treatment,  that  is 
to  operate  at  once,  relieve  pressure  and  establish  thorough 
drainage  from  the  medullary  cavity  of  the  bone.  The  opening 
can  not  be  made  too  quickly  or  too  freely. 

Db.  J.  Glabk  Stewabt,  Minneapolis — ^I  think  it  is  most 
opportune  that  these  papers  should  have  been  read  to-day,  be- 
cause we  have  been  hearing  so  much  of  the  various  forms  of 
abdominal  surgery,  particularly  that  of  ulcer  of  the  stomach, 
gall-bladder  disease  and  appendicitis,  while  it  is  rare  to  hear 
papers  on  osteomyelitis.  I  overheard  a  remark  while  in  my 
seat,  which  I  hope  the  gentleman  who  made  it  will  pardon  my 
repeating.  When  Dr.  Nichols  took  the  stage  he  said,  "What, 
another  paper  on  osteomyelitis;  they  must  have  a  great  deal  of 
osteomyelitis  in  Boston,"  which  reminded  me  of  Dr.  Oschner's 
story  in  regard  to  gall-bladder  disease  in  Rochester,  and  I 
think  that  Dr.  Nichols  might  answer  very  much  in  the  same 
way  that  Dr.  Mayo  did:    "We  diagnose  our  cases  of  osteomye- 
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litis  in  Boston."  I  think,  without  doubt,  that  osteomyelitiB 
occurs  in  the  practice  of  every  man  here,  and  possibly  oftener 
than  he  recognizes,  and  there  is  no  question  that  a  very  large 
percentage  of  the  cases  are  primarily  diagnosed  erroneously. 
The  diagnosis  of  these  cases  as  rheumatism,  which  Dr.  Willard 
mentioned,  is  probably  the  commonest  error  made,  this  being 
especially  true  of  the  subacute  and  chronic  cases.  Among  the 
acute  cases  the  diagnosis  of  typhoid  is  often  made,  and  this 
error  is  a  very  serious  one  in  causing  delayed  treatment.  It 
has  been  my  lot  to  see  several  cases  treated  in  a  general  hos- 
pital as  typhoid  until  the  abscess  presented  at  some  external 
point,  and  this,  of  course,  has  not  the  excuse  of  the  same  diag- 
nostic error  earlier  in  the  history  of  the  case  when  severe 
sepsis  may  so  mask  the  local  symptoms  as  to  make  the  re- 
semblance to  typhoid  quite  striking.  The  leucocytic  count 
ought  to  clear  up  all  these  obscure  cases,  as  there  is  regularly 
a  decided  leucocytosis  in  all  acute  cases  of  osteomyelitis.  The 
early  diagnosis  of  osteomyelitis  is  imquestionably  the  import- 
ant point,  and  with  the  facilities  at  our  command  ought  to  be 
made  in  most  cases  without  great  difficulty.  In  the  subacute 
and  chronic  cases  the  difficulty  of  diagnosis  is  very  much 
greater,  and  frequently  there  is  no  diagnosis  made  until  a  bone 
lesion  is  discovered  at  the  bottom  of  the  superficial  abscess 
cavity.  Fortunately,  in  these  forms  early  operation  is  not  of 
so  great  importance  as  in  the  acute  cases.  In  regard  to  Dr. 
Nichols*  paper  there  were  two  or  three  points  in  which  I  was 
jmrticularly  interested.  One  was  the  instruction  that  in  early 
operations  you  should  cut  in  the  medullary  cavity  and  drain 
the  bone  without  interfering  with  the  marrow.  This  seems  to 
me  dangerous  as  a  general  rule,  for  while  I  have  no  doubt  that 
in  many  cases  operated  on  early,  one  is  able  to  say  w^hether  or 
not  marrow  is  infected,  still  judging  from  my  own  experience 
there  are  cases  with  multiple  foci  scattered  through  the  marrow 
where  it  wourd  be  extremely  difReult  without  removal  of  the 
marrow  itself  to  determine  the  limit  of  the  infection.  In  regard 
to  Cushing's  operation  for  the  removal  of  the  whole  bone,  it 
seems  to  me  that  this  is  unnecessarily  severe  and  liable  to 
misuse,  for  there  are  a  great  many  cases  of  partial  osteomye- 
litis in  which  a  much  less  extensive  operation  will  secure  per- 
fectly satisfactory  results.  In  many  cases  you  can  remove 
the  sequestrum,  clean  out  the  cavity  and  get  primary  union  by 
organization  of  a  blood  clot,  and  in  other  cases  by  the  slower 
method  of  packing,  the  final  results  are  very  satisfactory.  Per- 
sonally, I  have  had  very  little  experience  with  the  Gushing 
operation,  and  the  results  which  he  reports  in  cases  of  total 
necrosis  are  certainly  very  brilliant,  but  I  doubt  whether  it 
should  displace  the  other  methods  which  have  stood  the  trial  of 
time. 
Dr.  Riciiabd  H.  Gibbons,  Scranton,  Pa. — Those  of  us  who 
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have  been  taught  by  William  T.  Detmold,  James  R.  Wood, 
Thomas  M.  Marco  of  New  York,  and  D.  Hayes  Agnew,  the 
Grosses  and  our  distinguished  ez-chairman  and  teacher.  Dr. 
Willard,  need  not  fail  to  make  a  diagnosis  of  osteomyelitis  now- 
adays, or  in  much  earlier  times.  When  I  first  began  practicing 
medicine,  thirty  years  ago,  Detmold  taught  that  pain  of  a  dull 
character  in  bone  was  due  to  one  of  two  causes,  either  syph- 
ilis, or  inflammation  that  would  result  in  abscess.  If  syj^ilis, 
one  will  get  pitting  on  pressure  over  the  tibia,  whether  there 
is  inflammation  or  not,  or  how  extensive  it  may  be,  whereas 
you  will  get  but  slight  pitting  if  due  to  non- syphilitic  in- 
flammation of  bone.  Long  since,  I  have  been  applying  to  sus- 
pected bone  the  test  which  the  dentist  applies  to  the  question- 
able tooth.  As  Dr.  Murphy  has  said,  you  will  not  get  pain  by 
pressure,  unless  it  is  long-continued,  but  you  will  get  pain  by 
percussive  pressure.  However  slight  it  may  be,  you  will  get 
painful  response  by  this  method,  even  in  the  first  hour  of  the 
attack.  The  thing  to  do  before  opening  up  or  trephining  in- 
flamed bone  is  to  locate  the  seat  of  the  infection,  by  gently 
tapping  over  its  supposed  site.  I  have  had  considerable  ex- 
perience in  this  kind  of  work  in  the  anthracite  coal  regions  of 
Pennsylvania,  where  many  of  the  boys  engaged  in  and  about 
the  mines  become  infected,  and  I  have  chiseled  out  bone 
throughout  its  length,  and  I  have  never  had  a  bad  effect,  al- 
though I  chiseled  the  bone  all  the  way  from  the  head  of  the 
tibia  to  the  ankle  joint.  In  one  case  I  trephined  and  then  gut- 
tered the  entire  bone,  down  into  the  malleolus.  This  was  in 
an  old  man,  and  he  recovered.  These  cases  ought  to  all  get 
well  by  operation,  promptly  performed,  unless  there  is  a  tuber- 
cular infection  in  connection  with  the  trouble. 

Db.  J.  B.  MuBPHT,  Qiicago— I  wish  to  congratulate  the  gen- 
tlemen on  the  practical  points  in  the  papers,  and  I  wish  to 
speak  particularly  on  the  second  paper;  I  desire  to  still  more 
forcibly  emphasize  the  point  of  early  diagnosis  in  acute  infec- 
tive osteomyelitis.  What  do  we  mean  by  early  diagnosis  in 
acute  infective  osteomyelitis!  In  what  way  is  the  physician 
of  importance  to  his  patients  in  a  case  of  acute  osteomyelitis? 
He  is  of  importance  to  his  patient  in  only  one  way,  and  that 
is  when  he  makes  a  diagnosis  inside  of  the  first  forty -eight 
hours.  He  is  only  of  value  to  the  patient  when  the  case  is 
diagnosed  and  operated  on  inside  of  the  first  forty-eight  hours. 
Can  it  be  done  T  Yes.  The  history  of  a  case  of  osteomyelitis  is 
so  classic,  so  typical  and  so  uniform  that  one  can  make  the 
diagnosis  ten  hours  after  infection  has  occurred,  or  ten  years,  by 
interrogating  an  individual  who  was  present  at  the  time  of  the 
infection.  WTiat  is  the  order  of  symptoms  ?  The  acute  pain  is 
usually  preceded  by  a  chill,  followed  by  high  temperature.  The 
pain  occurs  usually  in  the  extremities  of  the  long  bones,  and 
in  the  majority  of  cases  in  children  is  not  associated  during 
35 
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the  first  forty-eight  hours  with  efiPosion  into  the  joint  dose  to 
the  focus  of  the  disease,  differing  in  this  particular  from  rheu- 
matism, which  it  is  so  uniformly  erroneously  diagnosed.  The 
pain  and  sepsis  increase  hourly,  but  there  is  no  local  sensitive- 
ness. Now  then,  what  takes  place  in  the  third  twoity-four 
hours  after  the  infection?  It  is  purely  a  symptomatic  ex- 
pression of  pathology.  During  this  period  there  occurs  septic 
intoxication,  acute  absorption,  high  temperature,  delirium,  and 
all  that  goes  with  it.  And  with  the  advance  of  pathologic 
changes,  with  the  increase  of  infectious  products,  with  increas- 
ing pressure  within  the  medulla  of  the  bone  from  the  bacteria] 
invasion,  we  have  destruction  of  the  bone  tissue,  both  by  the 
toxic  and  biotic  action  of  the  infective  flora,  acting  under  great 
pressure.  Rapid  absorption  continues  until  there  is  destructimi 
of  a  vessel  in  one  of  the  Haversian  canals  and  the  escape  of  the 
pus  into  the  subperiosteal  space.  In  the  early  stages  of  a  case 
of  acute  osteomyelitis,  there  are  no  signs  of  inflammation  on 
superficial  pressure  over  the  bone.  I  mean,  during  the  first 
forty-eight  hours,  while  the  infective  material  is  confined  and 
restricted  by  the  bony  wall.  In  the  third  day  of  the  infection, 
we  usually  have  an  escape  of  the  pus  from  the  center  to  the 
subperiosteal  space,  and  sensitiveness  to  superficial  pressure. 
But  there  is  a  sign  that  is  an  important  one  from  a  practical 
standpoint  in  the  early  stages;  deep  and  continued  pressure 
elicits  pain  and  frequently  indicates  the  position  of  the  infec- 
tion, even  while  the  infection  is  still  entirely  within  the  bony 
wall.  This  will  aid  in  making  the  diagnosis  of  the  location  of 
the  focus  of  the  infection.  When  the  pus  elevates  the  peri- 
toneum, there  is  rapid  necrosis  as  the  circulation  is  cut  off  from 
without  and  within.  In  forty-eight  hours  one  may  have  com- 
plete destruction  of  the  entire  shaft  of  the  bone.  Therefore,  if 
we  are  to  be  of  service  and  beneficial  to  the  patient,  we  must 
relieve  that  infection  focus  from  the  condition  which  is  so 
dangerous  in  any  tissue  of  the  body,  namely,  infection  under 
pressure,  by  making  an  incision  down  into  the  Ixme  and  allow 
the  infective  material  to  escape  and  thus  avoid  necrosis.  We 
have  just  as  perfect  a  guide  to  the  source  of  infecticm  as  we 
find  in  many  other  cases  of  infection.  One  should  drill  a  hole 
through  the  bone  into  the  seat  of  the  infection  and  allow 
the  pus  to  escape  from  the  bone,  and  thus  relieve  the  intoxica- 
tion and  avoid  necrosis. 

If  the  general  surgeon  wiU  get  that  window  in  the  bone  in- 
side of  the  first  forty-eight  hours,  he  will  save  the  patient  from 
destruction  of  the  bone,  from  the  possibility  of  involvement  of 
the  joint,  from  the  danger  of  fatal  sepsis,  and  put  him  in  con- 
dition for  the  line  of  demarcation  to  form,  so  that  he  wiU 
have  but  one  small  sequestrum.  Then  the  case  goes  on  and 
gets  well,  and  the  dead  bone  is  easily  removed  through  this 
window,  after  the  separation  of  the  sequestrum,  usually  in  six 


Digitized  by 


Google 


539 


Digitized  by 


Google 


THE    SURGICAL    TREATMENT    OP    UN- 
DESCENDED TESTICLE. 

A  FURTHER  CONTRIBUTION. 


ARTHXm   DEAN   BEVAN,   MD. 

Professor  of  Surgery.  Rash  Medical  College,  University  of  Chicago, 

and  Surgeon  of  the  Presbyterian  Hospital. 

CHICAGO. 


At  the  Columbus  meeting  of  the  American  Medical 
Association  I  read,  before  the  Section  on  Surgery  and 
Anatomy,  a  paper  entitled  "Operation  for  Unde- 
scended Testicle  and  Congenital  Inguinal  Hernia,^'  pub- 
lished in  The  Journal  of  the  A.  M.  A.,  Sept.  23, 1899. 
Since  that  time  I  have  had  th6  opportunity  of  operating 
on  a  further  series  of  cases,  representing  practically  all 
the  varieties  of  this  malformation  and  have  made  some 
improvements,  made  necessary  by  diflSculties  occasionally 
met,  which  make  operative  reduction  of  the  misplaced 
testicle  possible  in  almost  all  cases;  and  places,  I  be- 
lieve, the  operation  in  a  position  where  it  should  be 
accepted  as  a  standard  surgical  procedure. 

A  further  reason  for  again  presenting  this  subject  is 
the  fact  that  a  number  of  my  colleagues  have  informed 
me  that  they  have  had  difficulty  in  understanding  and 
in  carrying  out  the  operation  which  I  recommended,  and 
I  have  felt  that  a  series  of  plates  illustrating  the  various 
steps  of  the  procedure  might  make  the  matter  clearer. 
The  plates  which  I  submit  are  sketches  from  life  of  the 
various  steps  of  the  operation. 

I  am  inclined  to  believe  that  where  an  operator  fails 
to  succeed  it  will  be  due  to  the  lack  of  that  anatomic 
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knowledge  which  he  must  possess  to  enable  him  to  un- 
ravel the  shortened  structures^  and  at  a  stroke  of  the 
knife  and  in  half  an  hour  imitate  the  normal  descent  of 
the  testicle.  I  regard  the  operation  as  one  of  the  most 
interesting  examples  of  applied  anatomy. 
It  will  not  be  necessary  here  to  review  the  normal  de- 


Flgure  1. 

scent  of  the  testicle.  Figure  1  shows  graphically  this 
descent :  A.  The  first  position  of  the  testicle  below  the 
kidney  and  behind  the  peritoneum.  B.  Passing  through 
the  canal.  C.  In  the  scrotum,  with  open  vaginal  process, 
so  that  the  general  peritoneal  cavity  and  the  future 
tunica  vaginalis  are  still  continuous.     D.  The  vaginal 
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process  obliterated^  the  general  peritoneal  caTity  shut 
off  from  the  tunica  vaginalis.  There  is  one  fact  in  ooik- 
nection  with  the  descent  of  the  testicle  which  is  of  im- 
portance in  the  operative  reduction  and  which  is  gen- 
erally not  known  or  misunderstood^  and  that  is  that  lon^ 
before  the  testicle  descends  through  the  canal  the  vaginal 
process  of  peritoneum  has  preceded  it^  lying  in  front  of 
the  gubemaculum  testis  and  readiing  iato  the  scrotum. 


Figure  2. 

The  idea  so  prevalent  among  medical  men  that  the  tes- 
ticle drags  down  a  process  of  peritonexmi  in  its  descent 
is  an  error.  I  have  found  in  all  my  cases,  even  where 
the  testicle  is  well  within  the  abdomen,  a  large  sac  of  peri- 
toneum, passing  through  the  canal,  occupying  the  space 
in  front  of  the  external  ring  and  passing  down  toward 
or  into  the  scrotum. 

Figure  2  shows  graphically  the  descent  of  the  testicle 
ia  three  stages,  and  shows  the  process  of  peritonexmi  and 
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the  gubemaculuin  testis  preceding  the  testicle  in  the 
scrotum. 

For  clinical  purposes,  we  may  divide  the  malforma- 
tions in  connection  with  the  descent  of  the  testicle  into : 

1.  Simple  failure  of  the  vaginal  process  to  close,  giv- 
ing US  the  picture  of  congenital  inguinal  hernia,  or  at 
least  a  potential  hernia. 


Figure   3. 

2.  Incomplete  closure  with  such  conditions  as  hydro- 
cele of  the  cord. 

3.  Undescended  testis  which  presents  four  types:  (a) 
in  the  abdomen,  in  about  its  original  position;  (b)  at  the 
internal  ring;  (c)  in  the  canal;  (d)  external  to  the  ex- 
ternal ring. 

4.  Misplaced  testicle,  (a)  in  the  perineum;  (b)  on 
the  thigh  below  Poupart's  ligament. 
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Undescended  testicle  occurs  in  at  kast  1  in  50O,  as 
shown  by  the  statistics  of  the  Austrian  army,  obtaiiied 
from  an  examination  of  recruits.  The  malformation  is 
a  serious  one^  as  it  brings  with  it  both  m^ital  and 
physical  distress  and  it  deserves  more  consideration  f  ram 
the  medical  profession  than  has  been  given  to  it.  Even 
to-day  almost  no  mention  of  the  condition  is  made  in  our 
standard  text-books  on  surgery,  and  the  idea  is  generally 


Figure  4. 

prevalent  among  medical  men  that  nothing  can  be  done 
for  the  cure  of  the  conditions,  except  removal  of  the  tes- 
ticle, if  it  causes  trouble; 

To-day,  I  believe  the  rule  should  be  to  operate  and 
transplant  to  its  normal  position  in  the  scrotum  every 
undescended  testicle  which  can  be  palpated.  Those 
which  can  not  be  palpated  should  be  operated  on  if  they 
give  rise  to  symptoms,  or  are  complicated  with  hernia. 
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Those  which  can  not  be  palpated  and  do  not  give  rise  to 
physical  distress,  should  be  operated  on  and  placed  in 
the  scrotum,  if  the  malformation  is  the  cause  of  mental 
distress  to  the  patient.  There  are  but  few  cases  of 
undescended  testicle  where  an  operation  is  not  indi- 
cated. 

The  dangers  and  discomforts  of  the  condition  of  un- 
descended testicle  are  much  greater  than  those  of  the 
ordinary  inguinal  hernia  and  call  more  urgently  for 


Figure  5. 

operative  relief.  These  dangers  are,  briefly,  (1)  the 
actual  or  potential  hernia  which  is  always  present;  (2) 
greater  liability  to,  and  greater  danger  from,  inflamma- 
tion of  the  testicle  in  its  abnormal  position;  (3)  injury 
to  the  organ  from  its  exposed  position,  both  external 
injury  and  injury  from  muscular  contraction,  such  as 
coughing,  lifting,  etc.;  (4)  the  greater  danger  of  ma- 
lignant degeneration  (there  can  be  little  doubt  that  these 
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imdesoended  testicleB  are  more  often  the  seat  of  malig- 
nant disease  than  are  normal  testicles)  ;  (5)  mental  dis- 
tress, due  to  the  existence  of  the  condition.  This  is  an 
important  factor  in  many  cases.  We  do  not  hesitate  to 
give  our  patients,  suffering  from  hernia,  the  benefits  of 
an  operation  for  radical  cure,  and  we  shotdd  not  refuse 
the  cryptorchid  the  benefits  of  a  surgical  procedure, 
which,  if  properly  performed,  is  as  safe  and  as  sure  as 


Figure  6. 


a  Bassini  hernia  operation  and  more  urgently  called  for. 
The  first  work  of  value  in  this  line  was  done  in  1881 
by  Max  Schiiller,  and  reported  in  this  country  in  the 
Annals  of  Anatomy  and  Surgery.  Schliller  recognized 
the  vaginal  process  of  peritoneum  as  the  chief  factor 
which  prevented  the  drawing  of  the  testicle  down  into 
the  scrotum  and  the  factor  which  drew  the  testicle  back 
into  its  old  position,  after  operation.    He  advocated  divi- 
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8ion  of  this  yaginal  process  and  stitching  the  testicle  into 
the  scrotum. 

Schiiller's  work  was  a  distinct  step  in  advance^  but 
his  operation  did  not  go  far  enough  and  has  but  a  limited 
field.  The  operation  which  I  haye  developed  meets,  I 
think,  the  indications  better  and  has  a  mudi  wider  field 
of  usefulness.  I  have  developed  the  operation  so  that 
testicles  well  within  the  abdomen,  which  have  never 
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Figure  7. 

been  palpable,  can  be  brought  down  and  retained  in  the 
scrotum.  Before  describing  the  technic,  which  is  the 
special  purpose  of  this  paper,  I  desire  to  say  a  word  in 
regard  to  the  age  of  selection.  At  what  period  of  life, 
if  we  can  choose,  should  these  patients  be  operated  on? 
In  my  first  paper,  I  advocated  waiting  until  after 
puberty,  on  the  ground  that  some  of  these  testicles  de- 
scended during  puberty  and  the  malformation  was  cured 
sometimes  even  without  an  accompanying  hernia.     I 
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have  changed  my  opinion  decidedly  on  this  pointy  be- 
cause I  believe  that  this  descent  at  puberty  is  a  rare 
occurrence,  at  least,  that  it  happens  in  but  a  small  per 
cent,  of  the  cases,  and  again,  I  believe  that  it  would  be 
far  better  to  have  the  testicle  in  the  scrotum  when  the 
changes  incident  to  puberty  take  place.  I  now,  there- 
fore, advocate  the  performance  of  the  operation  before 
puberty,  when  possible,  I  think  best,  between  6  and  12 
years  of  age. 

I 


Figure   8. 
DESCRIPTION  OF  THE  OPEIUTION. 

In  operating  on  undescended  testicle,  when  the  organ 
is  palpable,  as  in  Figure  3,  that  is,  in  the  canal  or  ex- 
ternal to  the  external  ring,  the  following  technic  should 
be  pursued : 

Make  an  incision  three  inches  long  over  the  canal. 
This  should  never  involve  the  scrotum,  or  extend  farther 
inward  or  downward  than  the  external  ring.    This  in- 
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cision  should  divide  skin  and  superficial  fascia  and  the 
external  oblique  over  the  inguinal  canal  (Kg.  4). 

The  divided  aponeurosis  of  the  external  oblique  is 
drawn  to  each  side  and  the  cremasteric  fascia  is  exposed 
(Pig.  6). 

The  cremasteric  fascia  and  the  thin  underlying  trans- 
versalis  fascia  is  freely  divided  parallel  with  the  canal 
(Fig.  6). 


to  ^V»*w 


Figure  9. 

This  exposes  the  large  peritoneal  sac  containing  the 
testicle  and  continuous  with  the  general  peritoneal 
cavity.  This  sac  is  opened  and  the  testicle  exposed  to 
view  (Fig.  7).  Frequently  a  projection  of  the  omen- 
tum is  found  in  the  sac. 

It  is  not  necessary  to  make  as  large  an  opening  into 
the  sac  as  is  sliown  in  Figure  7.  The  peritoneum  is  then 
cut  across  at  the  point  shown  in  Figure  7,  and  is  care- 
fully separated  from  the  cord  which  lies  beneath. 
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Figure  8  shows  the  Yaginal  process  of  peritoneuin^ 
cut  across  above  the  testicle.  The  Yaginal  process  ie 
then  ligated^  as  in  the  neck  of  the  hernia  sac  in  a  hernia 
operation^  care  being  taken  to  ligate  well  np  at  the  in- 
ternal ring.  That  portion  of  the  peritoneal  sac  in  con- 
tact with  the  testicle  is  closed  with  a  purse-string  sntnre. 


*  t 
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Figure  10. 

and  thus  forms  a  tunica  vaginalis  for  the  testicle  (Fig. 
9).  The  testicle  is  now  lifted  out  of  its  bed>  and  the 
cord  is  gently  pulled  on^  so  as  to  lengthen  it  as  much  as 
possible.  In  doing  this^  shortened  bands  of  connective 
tissue  will  be  seen  as  tense  bands  in  the  cord,  and  these 
should  be  torn  across  with  tissue  forceps.  The  cord 
should  thus  be  stripped  of  all  the  surrounding  fascia. 
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leaying  nothing  but  the  yessels  and  the  yas  deferens. 
When  this  has  been  accomplished  the  spermatic  vessels 
and  the  vas,  which  lies  behind  the  posterior  layer  of  peri- 
toneum of  the  abdominal  cavity^  should  be  separated 
from  the  peritonexmi  by  careful  blunt  dissection^  with 
the  finger  introduced  into  the  abdominal  cavity.    The 


Fisnre  11. 

spermatic  vessels  will  be  found  passing  upward  and  in- 
ward^ and  the  vas  downward  and  inward  from  the  in- 
ternal ring^  and  this  divergence  can  be  plainly  seen. 
The  cord  should  be  so  lengthened  by  these  maneuvers 
that  the  testicle  can  be  layed  on  the  thigh  three  or  four 
inches  below  Poupart^s  ligament  (Pig.  10). 
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With  blunt  dissection  with  the  fingers^  a  large  pocket 
should  be  made  in  the  scrotum  for  the  reception  of  the 
testicle  (Fig.  11)^  and  the  testicle  dropped  into  it^  where 
it  should  remain  without  tension  on  the  cord.  A  purse- 
string  suture  should  now  be  placed  at  the  neck  of  the 
scrotum  to  retain  the  testicle  in  position.  This  suture 
should  pass  through  the  superficial  fascia  and  the  ex- 


Figure  12. 

temal  oblique  on  both  sides  of  the  incision ;  that  is,  both 
the  internal  and  external  pillars  of  the  external  ring, 
and  above  the  cord.  When  this  suture  is  tied,  the  tes- 
ticle is  securely  retained  in  its  scrotal  pocket  (Fig.  12). 
The  incision  is  then  closed,  as  in  a  Bassini  operation, 
except  that  we  do  not  transplant  the  cord;  that  is,  we 
bring  the  conjoined  tendon  and  Poupart^s  together  above 
the  cord  (Fig.  13).    We  then  suture  the  incision  in  the 
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external  obliqne  with  oontinuoua  Bntnre  (Fig.  14)^  and^ 
lastly,  dose  tiie  external  wound.  I  have  employed  for- 
malin catgut  for  the  buried  sutures  and  horsehair  for 
the  skin  sutures.  A  fairly  firm,  not  uncomfortable, 
compress  over  the  canal,  retained  with  spica  bandage, 
completes  the  operation.  The  horsehair  sutures  are  re- 
moved on  the  tenth  day,  the  patient  allowed  on  his  feet 
on  the  fourteenth  day. 


Figure  13. 

The  technic  I  have  described  will  answer  in  a  large 
majority  of  cases,  but  I  have  found  by  experience  that 
in  operating  on  cases  in  which  the  testicles  are  not 
palpable,  and  are  well  within  the  abdomen,  and  in  some 
few  cases  when  the  testicles  are  palpable,  that  I  could 
not,  by  the  method  described  above,  free  the  testicle  suflS- 
ciently  to  bring  it  into  the  scrotal  pocket,  without  ten- 
sion. In  analyzing  the  facts  in  these  cases,  I  found  that 
the  tense  structure  which  prevented  reduction  were  the 

36 
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spermatic  vessels^  and  not  the  vas.  The  spermatic  Tea- 
sels run  in  almost  a  straight  line  from  the  internal  ring 
to  the  abdominal  aorta  and  the  ascending  yena  cava  and 
renal  yein.  The  vas^  on  the  other  hand,  makes  a  long 
sweeping  curre  in  its  course  from  the  internal  ring  to  the 
base  of  the  bladder.  The  artery  of  the  yas  accompanies 
it  and  follows  this  same  curye.  The  yas  is  the  essaitial 
organ  in  the  spermatic  cord. 


i^r 


Figure  14. 

The  question  which  confronted  me  in  some  of  my 
difficult  cases  was  whether  the  spermatic  yessels  were 
structures  essential  to  the  integrity  of  the  testicle,  or 
whether  they  could  be  safely  sacrificed,  in  those  cases  in 
which  the  testicle  could  not  be  sufficiently  freed  without 
dividing  them. 

Beasoning  from  a  clinical  experience  of  more  than  a' 
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hundred  Yaricooele  operations  in  which  I  had  removed 
all  of  the  structures  of  the  cord,  with  the  exception  of 
the  Yas  and  its  vessels,  and  had  never  seen  gangrene  of 
the  testicle,  or  any  apparent  interference  with  its  nutri- 
tion, I  concluded  that  the  spermatic  vessels  could  be 
safely  sacrificed  in  those  cases  where  it  is  necessary  to 
divide  them  in  order  to  bring  the  testicle  well  down  in 
the  scrotum.    I  have,  therefore,  in  a  number  of  cases 
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Figure  16. 


ligated  the  spermatic  vessels  at  two  points  and  divided 
between,  as  shown  in  Figure  15,  and  have  had  no  evi- 
dence of  interference  with  nutrition;  in  fact,  these  have 
been  among  my  most  successful  cases,  from  the  stand- 
point of  clean  and  rapid  recovery. 

After  my  first  operation  of  this  kind  I  found  that  J. 
Griffith,*  writing  on  the  eflfects  on  the  testes  of  ligature 

1.  Journal  of  Anatomy  and  Physiology,  vol.  xzz,  p.  81,  1806. 
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of  the  spermatic  artery  and  spermatic  yeinB,  and  of  both 
artery  and  veins^  had  demonstrated  that  these  yessels 
could  be  sacrificed  without  any  permanent  interference 
with  the  function  of  the  organ. 

The  explanation  is  this:  The  testicle  is  supplied  by 
two  arteries,  the  spermatic  from  the  aorta,  and  the  art«ry 
of  the  vas  from  the  inferior  or  middle  vesical.  These 
anastomose  freely;  neither  are  terminal  arteries,  and 
either  can  be  sacrificed  without  endangering  the  vitality 
of  the  testicle. 

Since  adopting  this  seemingly  radical,  and  yet  per^ 
f ectly  safe,  sacrifice  of  the  spermatic  vessels,  I  have  had 
no  diflSculty  in  bringing  the  testicle  down  into  the  scro- 
tum, even  in  cases  where  it  was  well  within  the  ab- 
dominal cavity,  and  where  it  had  to  be  hooked  out  of 
the  abdominal  cavity  and  held  with  some  tension  to 
keep  it  out  beyond  the  internal  ring,  until  the  shortened 
structures  were  divided. 

I  desire  to  urge  the  general  adoption  of  operative 
treatment  for  undescended  testicle.  By  the  operation 
the  testicle  can  be  placed  in  its  normal  position  in  the 
scrotum,  where  it  certainly  has  a  better  chance  of  de- 
veloping into  a  normal  organ  than  it  has  if  it  is  allowed 
to  remain  in  its  abnormal  position.  At  the  same  time, 
the  patient  is  cured  of  the  actual  or  potential  hernia, 
which  is  always  present,  and  is  freed  from  the  dangers 
and  discomforts  which  result  from  the  malformation, 
and  this  can  be  accomplished  by  an  operation  which  is  as 
safe  and  as  sure  as  the  operations  for  radical  cure  of 
hernia,  and,  to  my  mind,  is  much  more  urgently  called 
for. 

The  operation  requires  of  the  operator  a  very  dear 
conception  of  the  normal  anatomy  of  the  region  and  the 
abnormal  anatomy  of  the  malformation,  but  otherwise 
presents  no  greater  difSculty  than  does  a  Bassini  hernia 
operation. 
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MSCUSSION. 

Db.  W.  T.  Eoklet,  Chicago-— I  shall  spettk  on  four  points : 
(1)  The  diaphragmatic  ligament  of  the  primitive  kidney;  (2) 
the  gubemaeulion;  (3)  the  inguinal  ligament  of  the  primiUve 
kidney;  (4)  the  probable  factors  concerned  in  cryptorchiem. 
At  an  early  period  the  mesonephros  and  indifferent  sexual 
gland  are  in  a  retroperitoneal  bed  of  mesodermic  tissue.  That 
portion  of  the  mesodermic  tissue  cephalad  of  the  sexual  gland 
is  called  the  diaphragmatic  ligament  of  the  primitive  kidney; 
the  portion  caudad  of  the  gland  is  the  inguinal  ligament; 
while  the  part  corresponding  to  the  gland  becomes  the  meeor- 
chium  or  mesovarium,  according  to  sex.  With  the  disappear- 
ance of  the  primitive  kidney,  the  diaphragmatic  ligament  atro- 
phies. The  inguinal  ligament  develops  the  gubemaculum.  The 
gubemaculum  is  attached,  cephalad,  to  the  sexual  gland,  and 
its  inverting  peritoneum,  caudad,  to  the  inguinal  region  and 
bottom  of  the  scrotum.  By  traction  it  produces  a  test-tube- 
like processus  vaginalis — a  preformed  structure  for  the  recep- 
tion of  the  testicle.  The  emphasis  placed  on  the  occurrence^ 
together  with  cases  reported  by  the  essayist  of  congenital 
hernia  and  cryptorchism  in  the  same  individual,  seem  to  clear 
up  a  hitherto  controverted  anatomic  question,  viz.,  whether  the 
testicle  and  processus  vaginalis  descend  at  the  same  time.  In 
one  case  at  least  I  can  ccurroborate  Dr.  Sevan's  opinion  that  the 
processus  vaginalis  is  preformed  for  the  reception  of  the  testicle. 
By  a  strange  hypervivacity  the  gubemaculum  may  reduce  to 
processes  of  peritoneum,  one  of  which  favors  the  occurrence  of 
infantile  hernia. 

Two  factors  figure  conspicuously  in  the  causation  of  crypt- 
orchism: (1)  the  spermatic  vessels;  (2)  an  unobliterated  dia- 
phragmatic ligament  of  the  primitive  kidney. 

Db.  Gael  Waomeb,  Chicago — It  is  not  only  from  a  psychologic 
standpoint  of  view  that  these  cases  of  undescended  testicle 
appeal  for  relief,  but  also  from  the  anatomic  and  pathologic 
points  of  view,  for  there  may  be  serious  dangers  which  may 
be  obviated  through  such  surgical  devices  as  Dr.  Bevan's.  hi 
this  connection  I  wish  to  report  a  case  of  undescended  testicle^ 
in  which  this  condition  is  responsible  for  the  loss  of  one  testicle* 
It  took  place  in  a  young  boy,  who  fell  about  fifteen  feet.  He 
complained  of  severe  pain  in  the  left  inguinal  region.  I  saw 
the  boy  the  second  day  after  the  accident  and  found  a  swelling 
the  size  of  a  small  walnut  in  a  region  corresponding  to  the 
seat  of  the  internal  ring.  Further  examination  disclosed  the 
fact  that  there  were  no  testicles  contained  in  the  scrotum. 
Thus  I  concluded  that  the  swelling  contained  the  undescended 
testicle  which  through  the  force  of  the  fall  had  been  thrown 
into  the  Inguinal  canaL  On  opening  up,  I  found  the  testicle 
tightly  encireled  by  the  pillars  of  the  internal  ring,  around  its 
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middle^  and  gAOgrtmras.  It  became  neceanry  to  indM  tlia 
internal  ring  upward  in  order  to  free  and  ligate  the  testicle 
off,  wbicfa  oonld  not  be  moTed  downward  the  leaet  bit. 

I  feel  Twj  much  encouraged  by  this  paper  to  operate  on 
undescended  testicles,  and  thus  prerent  dangers  of  similar  diar- 
acter. 

Db.  WnxABD  Babtlrt,  St.  Loui»— There  is  a  eertain  patho- 
logic condition  which  must  guide  us  as  to  the  time  at  which 
this  operation  should  be  performed.  What  Dr.  Sevan  has  said 
about  doing  the  operation  early  is  undoubtedly  true.  Hie  un- 
descended testicle  is  of  value  to  us  only  to  facilitate  the  devel- 
opment of  the  child.  It  is  known  that  the  boy  who  possesses 
two  undescended  testicles  develops  into  the  manly  type^  where- 
as the  infant  that  is  robbed  of  two  normal  testides  develops 
into  an  effeminate  type.  Knowing  as  we  do,  then,  that  the 
undescended  testicles  are  of  value  only  to  further  tiie  develop- 
ment of  the  child,  and  knowing  as  we  do  that  the  infant  de- 
velops into  the  girl  type  if  the  testicles  are  removed,  it  would 
seem  that  they  should  not  be  removed  in  the  early  years.  On 
the  other  hand,  the  danger  of  malignant  disease  from  un- 
descended testicles  after  they  are  reduced  is  just  the  same  as 
though  they  had  been  left  in  the  abdomen.  Consequently  the 
logical  conclusion  must  be  drawn  that  such  a  testide  must  be 
removed  entirely,  if  you  do  anything  to  it  after  about  the  age 
of  18  or  20  years,  whereas,  as  Dr.  Bevan  has  said,  the  psycho- 
logic considerations  would  demand  that  they  be  brou^t 
down  in  the  scrotum,  if  anything  be  done  witii  them  early. 

Db.  a.  J.  OcHSNBR,  Chicago— This  paper  is  of  rexy  great 
importance,  because  up  to  the  time  at  which  Dr.  Bevan  first 
wrote  en  this  subject  the  general  tendency  was  to  substitute 
the  removal  of  the  organ  for  its  replacement.  In  the  former 
paper  Dr.  Bevan  emphasised  the  fact  that  the  reason  why  the 
former  attempts  at  replacement  of  the  testicle  had  been  un- 
successful was  because  the  organ  had  not  been  loosened.  He 
showed  how  the  organ  was  held  by  a  curled-up  condition  of 
the  tissues  of  the  cord,  and  that  by  unfolding  these  tissues  it 
was  possible  to  place  it  in  the  scrotum.  Since  hearing  this 
paper  read  at  the  Cindnnati  session  of  this  Association,  I 
have  many  times  performed  this  operation  and,  except  in  the 
first  case,  in  every  instance  with  perfect  satisfaction.  In  the 
first  case  one  point  made  by  Dr.  Bevan  in  his  original  paper 
had  escaped  my  attention,  which  I  learned  later  in  looking  up 
the  paper,  namely,  that  the  organ  may  be  almoet  perfectly 
loose  and  still  be  hdd  by  the  peritoneum.  The  tissues  of 
the  cord  may  be  relatively  loose  and  yet  there  may  still  be  a 
certain  degree  of  tension.  Realizing  this  degree  of  tension 
which  has  been  described,  I  have  always  performed  the  Fergu- 
son operation  in  preference  to  the  Bassini,  making  use  of  the 
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principles  brought  out  by  Dr.  Beran  and,  with  the  exception 
of  the  first  case!,  with  perfect  satisfaction. 

Db.  William  L.  Bodmaii ,  Philadelphia— It  has  been  my  lot 
to  see  a  great  number  of  cases  of  this  condition,  and  I  feel  it 
is  better  to  incorporate  the  testicle  in  the  scrotom  than  it 
is  either  to  excise  it  or  to  leaye  it  in  the  abdominal  cavity, 
for  three  reasons:  The  first  is  that  the  patient  would,  of 
course,  yery  much  rather  have  the  testicle  in  its  normal  place, 
and  the  moral  effect  is  yery  much  better.  Second,  the  place 
for  the  testicle  is  where  it  is  least  likely  to  undergo  any  form 
of  malignant  disease,  and  certain  it  is  that  all  such  organs 
are  much  more  likely  to  undergo  malignant  change  if  left  in 
the  abdominal  cayity  than  if  they  are  placed  in  their  normal 
position.  I  know  some  one  has  denied  this,  but  I  think  the 
evidence  is  absolute  that  the  undescended  testicle  is  prone  to 
undergo  degenerative  change.  The  third  reason  is  that  the 
testicle  in  the  inguinal  canal  can  expand  and  grow  and  de- 
velop in  a  way  that  it  could  not  if  it  remained  in  the  ab- 
domen, and  that  is  the  chief  reason  why  these  organs  are  prac- 
tically without  function,  and  why  a  person  with  two  unde- 
scended testicles  is  practically  impotent  Naturally,  there 
will  be  a  much  better  chance  for  the  development  of  the 
testes  if  the  operation  is  done  early,  as  Dr.  Berran  says, 
and  not  after  puberty.  I  think  undoubtedly  he  was  correct 
in  changing  his  poeition  and  saying  that  these  operations 
should  be  done  before  puberty.  The  last  case  that  I  operated 
on  was  a  child  about  8  or  10  years  old.  He  was  the  son  of  a 
physician  living  in  New  Jersey.  He  had  become  very  much 
concerned  about  the  future  of  the  child,  and  rightly,  I  think, 
insisted  on  the  operation  being  done  early.  In  one  case  which 
occurred  in  a  young  man  I  was  able  to  bring  both  testes 
down  and  anchor  them  in  the  scrotum  in  the  way  indicated  by 
Dr.  Bevan.  I  am  glad  to  say  that  the  results  have  been  very 
good,  although  I  believe  the  testicle,  even  if  brought  down  into 
the  inguinal  canal,  will  never  become  functionally  active. 

Db.  Abi^ttb  Dean  Bevan,  Chicago— In  regard  to  the  ques- 
tion raised  by  the  last  speaker,  I  think  that  we  must  always 
be  guided  by  the  conditions  which  are  present.  The  operation 
is  performed,  of  course,  with  the  idea  of  giving  relief  to  the 
individuals  who  have  undescended  testicles.  Of  course,  these 
cases  are  almost  always  complicated  by  hernia,  and  the  point 
I  wanted  especially  to  make  is  that  by  this  method  we  have 
only  to  bring  the  testicle  down  and  do  not  have  to  apply  any 
tension.  My  experience  has  been  rather  limited  in  this  work, 
about  twenty  cases,  but  I  have  not  seen  more  than  one  where 
we  could  not  bring  the  testicle  down  without  any  tension. 
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OPERATIVE     TEEATMENT     OP     BILATERAL 
CICATRICIAL  ANKYLOSIS  OP  THE  JAWS. 

A    CONTRIBUTION    BASED    ON    A    REPORT    OF    A    CASE    OF 

TWENTY  years'  DURATION,  RELIEVED  BY  A  SERIES 

OF  PLASTIC  AND  OSTEOPLASTIC  OPERATIONS. 


RUDOLPH  MATAS,  M.D. 

NEW  ORLEANS. 


The  occurrence  of  permanent  trismus  or  'locked  jaws'' 
("ankylosis,"  "occlusion,"  "constriction"  of  the  jaws) 
may  result  from  a  variety  of  well-known  causes  which, 
according  to  the  permanent  or  temporary  nature  of  the 
cause,  or  the  parts  involved  in  the  pathologic  process, 
vary  in  their  prognosis  and  in  their  amenability  to 
treatment.  It  is  not  my  purpose  to  discuss  this  subject 
systematically,  but  to  limit  my  remarks  to  the  con- 
sideration of  that  most  frequent,  distressing  and  in- 
tractable variety  of  trismus  in  which  the  jaws  are  per- 
manently locked  and  immobilized  by  the  formation  of 
rigid  cicatricial  bands  and  masses  which  hold  the  maxil- 
lae in  an  unyielding  clasp,  reduce  the  capacity  of  the 
buccal  space  and  thus  more  or  less  completely  interfere 
with  the  movements  of  mastication.  (Ankylosis  spuria 
mandibulsB  of  the  older  writers.) 

While  the  movements  of  the  lower  jaw  may  be  restricted 
by  the  formation  of  cicatrices  in  the  soft  parts  outside 
of  the  mouth  in  consequence  of  destructive  lesions,  acci- 
dental injuries,  pathologic  processes  and  surgical  opera- 
tions which  cause  great  destruction  and  scarring  about 
the  face,  the  peribuccal  and  perimaxillary  tissues,  as  is 
often  seen  as  a  sequel  of  bums,  gunshot  wounds,  car- 
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bundes  and  malignant  ulcerations,  etc.,  these  are  not, 
as  a  rule,  so  serious  from  the  functional  or  surgical  point 
of  view  as  the  class  of  cases  in  which  the  immobility  of 
the  jaws  is  caused  by  a  destruction  of  the  lining  mucosa 
of  the  mouth.  In  these  cases  the  mucous  membrane  is 
usually  destroyed  by  progressive  ulceration  or  gangren- 
ous  inflammations  which,  spreading  on  the  inner  sur- 
face of  the  cheek,  give  rise  to  either  unilateral  or  bi- 
lateral ulcerations,  which  in  healing  leave  large  areas 
of  dense,  retractile,  cicatricial  tissue.  Many  of  the  most 
destructive,  gangrenous  and  ulcerative  infections  of  the 
mouth  which  are  responsible  for  the  loss  of  the  oral 
mucosa  occur  in  early  life  (noma,  cancrum  oris,  scarla- 
tina, diphtheria,  mercurial  stomatitis,  syphilis,  tubercu- 
losis), and,  as  a  result  of  the  tender  age  of  the  patients, 
lead,  when  neglected,  to  a  series  of  secondary  changes, 
which  influence  most  injuriously  the  entire  development 
of  the  face,  thus  adding  great  disfigurement  to  a  distress- 
ing interference  with  a  most  important  function. 

When  cicatricial  trismus  occurs  in  early  childhood  the 
development  of  the  lower  jaw  is  greatly  interfered  with, 
and  it  remains  rudimentary  and  infantile  in  size  and 
shape.  The  chin  is  dwarfed,  small  and  retracted,  giving 
to  the  face  an  asymmetrical  and  ungraceful  appearance 
(micrognathism),  which  is  most  striking  when  viewed 
in  profile  (the  so-called  ^l^ird  face").  The  eruption 
of  the  permanent  teeth  is  likewise  interfered  with;  the 
molars  make  their  appearance  in  vicious  attitudes ;  more 
often  they  are  deviated  from  a  vertical  to  an  oblique  or 
horizontal  axis  and  the  grinding  surfaces  face  the  tongue 
instead  of  the  teeth  of  the  upper  jaw.  The  front  teeth 
of  the  upper  jaw  project  beyond  the  lower  set ;  the  lower 
teeth  are  imperfectly  developed,  unhealthy  and  cov- 
ered with  thick,  offensive  salivary  incrustations  and  food 
accumulations.  The  secretions  of  the  mouth  are  usually 
malodorous  from  stagnation,  and  there  is  a  perceptible 
dribbling  of  saliva  when  the  angles  of  the  mouth  are  in- 
volved in  the  contraction.    In  spite  of  the  rigidity  of 
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the  jaws^  the  reduced  buccal  space,  and  the  inability 
to  separate  the  teeth,  and  of  their  extremely  defective 
mode  of  feeding,  it  is  remarkable  how  well  these  pa- 
tients adapt  themselves  to  these  conditions  and  succeed 
in  keeping  up  a  fair  state  of  general  nutrition.  More 
often,  however,  these  persons  succeed  in  nourishing 
themselves  because  of  the  absence  of  teeth  or  irregulari- 
ties in  their  development,  which  allow  the  food  to  be 
forced  between  the  missing  teeth  or  interdental  spaces. 
The  entire  muscular  apparatus  of  mastication  undergoes 
atrophic  changes  from  arrested  development  and  disuse; 
in  fact,  the  entire  innervation  and  vascular  supply  of  the 
inframaxillary  portion  of  the  face  suffers  from  the 
same  cause  and  retains  an  infantile  form,  markedly 
contrasting  with  the  upper  jaw  and  face,  which  con- 
tinue to  develop  and  grow  in  normal  proportion  until 
adult  life. 

To  add  to  the  complexity  of  these  cases,  we  find  that 
the  cicatricial  masses  in  the  rear  mouth  undergo,  in 
some  instances,  a  process  of  osseous  infiltration,  which 
transforms  the  scar  tissue  into  a  solid  piece  of  bone,  of 
the  consistence  of  old  callus,  which  permanently  unites 
the  upper  and  lower  maxillae  into  a  single  immovable 
bone.^  This  is  particularly  true  of  those  fortunately 
rare  cases  in  which  the  original  causal  infection  has 
spread  from  the  mucosa  to  the  periosteum,  exciting  this 
to  the  formation  of  hyperostoses  by  the  proliferation 
of  osteoblasts  in  the  budding  granulation  tissue. 

When  these  ossified  bands  exist,  they  are  usually  found 
in  the  posterior  part  of  the  mouth,  in  the  vestibular 
space,  extending  from  the  upper  gingival  border  to  the 
inner  surface  of  the  body  of  the  lower  jaw,  as  far  for- 
ward as  the  bicuspids  or  even  the  commissure  of  the 
mouth.     In  dealing  with  cicatricial  occlusion  within 

1.  Numerous  cases  of  ossiflcation  of  intrabuccal  bands  will  bo 
found  reported  in  the  literature;  the  cases  reported  by  C.  Esterle, 
B.  Holt,  Marchiafava,  Sebastian,  Walter,  Sarrasin,  Heath  and 
others,  are  fully  referred  to  in  the  index  catalogue  of  the  Surgeon- 
Generars  library,  vol.  viL 
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the  mouth,  the  resistance,  thickness  and  density  of  the 
scar  bands  must  be  considered.  Not  only  is  the  car- 
tilaginous and  osseous  transformation  of  these  bands  a 
matter  of  importance,  but  their  situation  and  limita- 
tions are  of  still  greater  importance  in  determining  the 
prognosis  and  the  mode  of  procedure. 

As  shown  by  Vemeuil,  who  so  ably  studied  this  form 
of  maxillary  ankylosis  40  years  ago,  we  should  try  to 
distinguish,  for  practical  purposes,  the  cases  in  which 
the  cicatrices  occupy  the  anterior  from  those  which  con- 
tract the  posterior  regions  of  the  oral  cavity.  When 
the  scar  bands  are  limited  to  the  anterior  (facial)  part 
of  the  vestibule  and  lips,  the  prospect  of  operative  relief 
is  excellent  and  the  prognosis  very  favorable ;  but  when 
the  scar  masses  are  formed  on  a  level  with  the  last 
molar  or  in  the  pterygoid  region  along  the  angle, 
body,  and  ramus,  the  possibility  of  restoring  the  mo- 
bility of  the  lower  jaw  without  resorting  to  some  form 
of  intrabuccal  plasty,  combined  with  osteotomy  and 
pseudarthrosis,  is  reduced  to  a  minimum.  Even  a  com- 
paratively superficial  destruction  of  the  mucous  mem- 
brane in  the  retrovestibular  space  and  along  the  inner 
surface  of  the  ramus  is  sufficient  to  cause  permanent 
contraction  and  immobility  of  the  jaw,  because  in  the 
normal  state  the  mucous  membrane  is  tightly  stretched 
over  and  adherent  to  the  periosteum  and  peribuccal  tis- 
sues. Inflammatory  and  ulcerative  processes  stari;ing 
in  the  mucous  membrane  at  this  level,  therefore,  are 
easily  propagated  to  the  periosteum  and  bone,  forming 
dense,  fused,  unyielding  masses,  which  do  not  permit 
of  anatomic  differentiation  into  their  component  ele- 
ments. 

It  is  evident  from  what  has  been  stated  that  the  prob- 
lem which  confronts  the  surgeon  who  would  attempt  to 
give  relief  in  such  cases  by  mobilizing  and  liberating 
the  lower  jaw  is  far  more  complex  than  a  superficial 
glance  at  the  subject  would  imply.  In  fact,  the  division 
or  excision  of  the  constricting  cicatricial  bands  is  only 
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one  of  its  phftseB^  and  other  factors  in  the  problem  must 
be  considered  before  anything  like  a  functional  restitu- 
tion of  the  lower  jaw  can  be  obtained.  In  view  of  the 
arrested  development  of  the  jaw,  of  the  atrophied  and 
shortened  muscles  and  ligaments  which  are  concerned  in 
the  control  of  the  inferior  maxilla,  and  the  vicious  at* 
titude  of  the  teeth,  it  is  evident  that  neither  a  func- 
tional, cosmetic  or  anatomic  restitution,  in  a  com- 
plete sense,  can  be  expected  by  any  mode  of  treat- 
ment. Nevertheless,  even  in  such  extreme  cases,  for- 
tunately very  rare  at  the  present  time  (when  the 
opportunities  for  surgical  relief  are  given  to  all 
in  almost  every  community),  the  surgeon  may  still 
hope  to  restore  the  mobility  of  the  lower  jaw  suflB* 
ciently  to  permit  of  easy  feeding  and  mastication,  and 
thus  greatly  relieve  the  condition  of  these  unfortimate 
sufferers. 

In  the  treatment  of  the  rare  and  grave  type  of  cases 
which  we  have  in  view,  no  single  method  of  treatment 
will  suffice,  and  it  is  only  by  judiciously  combining  a 
variety  of  procedures  that  we  may  hope  to  release  the 
jaw  and  obtain  a  certain  degree  of  mobility  which  will 
permit  the  patient  to  open  his  mouth  and  to  masticate 
solid  food. 

In  unilateral  cases,  and  especially  where  the  scar  tis- 
sue only  involves  the  angle  of  the  mouth  and  lateral 
aspect  of  the  cheek,  the  problem  is  solved  with  com- 
parative ease,  and  a  simple  plastic  operation  will  gen- 
erally suffice.  In  the  symmetrical  or  bilateral  cases  in- 
volving the  deeper  recesses  of  the  oral  cavity,  osseous 
sections  must  be  added  to  dermal  transplantations  to 
obtain  the  desired  result.  None  of  the  ordinary  methods 
by  which  the  jaw  can  be  forcibly  separated  by  me- 
chanical dilators,  wedges,  conical  screws  or  mouth  gags, 
can  be  expected  to  give  even  temporary  relief;  to  have 
attempted  any  procedure  of  this  sort  on  the  patient 
whose  history  has  furnished  the  text  for  this  paper, 
would  have  resulted  simply  in  breaking  the  teeth  or 
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fracturing  the  jaws.  The  simple  diyision  of  the  ossified 
cicatricial  masses  with  knife  and  chisel  would  have  been 
dangerous  on  account  of  the  great  depth  of  the  scars, 
and  could  not  be  considered. 

Hears'  method  of  dividing  the  scar  tissue  after  creat- 
ing a  mucous  lined  tunnel  under  it  with  a  seton-like 
ligature,  valuable  as  it  is  and  worthy  of  trial  in  simpler 
cases,  was  evidently  impossible  here.* 

The  various  procedures  which  have  been  recommended 
for  the  permanent  relief  of  cicatricial  occlusion  of  the 
jaws,  exclusive  of  the  simple  palliative  and  mechanical 
methods  previously  referred  to,  may  be  grouped  under 
the  following  heads: 

1.  Division  and  excision  of  the  scar  tissue  with  sub- 
stitution of  transplanted  skin  or  of  mucous  flaps,  for  the 
lost  mucosa. 

2.  Division  and  detachment  of  tendinous  insertions 
and  aponeurotic  expansions  of  the  muscles  of  mastica- 
tion at  their  surface  of  attachment  to  the  lower  jaw 
(masseter,  pterygoid,  etc.),  after  division  of  the  cicatri- 
cial bands  in  the  mouth. 

3.  Creation  of  a  new  point  or  center  of  motion  in 

2.  Dr.  Hears*  method  is  thus  described  by  the  author  (**The 
Operative  Treatment  of  Occlusion  of  the  Jaws,'*  by  J.  Ewing  Mears, 
The  Joubn^l  A.  M.  A.,  Sept.  18,  1897)  :  "In  performing  this 
(deration  a  long-handled,  slightly  curved  needle  threaded  with  a 
strong  aseptic  twisted-silk  ligature  of  sufficient  length,  is  intro- 
duced at  the  angle  of  the  mouth  on  the  Inner  surface  and  carried 
carefully  into  the  space  between  the  cicatricial  mass  and  the  buc- 
cinator muscle  and  the  point  made  to  emerge  at  the  posterior  border 
of  the  last  molar  tooth  of  the  lower  Jaw — at  which  point  the 
posterior  border  of  the  cicatricial  tissue  can  usually  be  felt.  The 
ligature  is  now  seized  with  the  toothed  forceps,  the  needle  with- 
drawn, the  ends  tied  and  the  ligature  left  loosely  in  the  channel 
thus  formed.  As  the  intention  is  not  to  divide  the  mass  by  the 
ligature,  this  Is  permitted  to  remain  without  traction,  the  formation 
of  the  canal  lined  by  normal  mucous  membrane  being  facilitated 
by  drawing  the  ligature  backward  and. forward,  and  thus  destroying 
any  adhesions  which  may  form.  When  a  probe  passes  readily  and 
smoothly  and  without  provoking  bleeding,  it  may  be  assumed  that 
the  canal  is  lined  by  normal  mucous  membrane.  This  is  usually 
accomplished  in  three  weeks,  when  the  scar  tissue  Is  divided  with 
a  blunt-pointed  bistoury  Introduced  into  the  canal.'*  A  mouth  gag 
Is  then  introduced  between  the  teeth,  and  the  mouth  forced  open 
to  the  widest  extent.  This  is  repeated  at  intervals  until  the  mouth 
Is  healed,  etc.  Dr.  Mears*  experience  with  this  method  appears  to 
have  demonstrated  Its  permanent  value. 
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the  body  of  the  jaw  (pseudarthrosis)  by  osteotomy  in 
front  of  the  resisting  and  unyielding  sear  masses  when 
these  exist  in  the  postbuccal  space. 

4.  Excision  of  the  temporomaiillary  joint,  condyle 
or  part  of  the  lower  jaw,  with  or  without  associate 
myoplasty. 

EXCISION  OF  SCAR  AND  SUBSTITUTION  OF  HEALTHY  SKIN. 

The  first  group  embraces  the  greatest  number  of  sug- 
gestions, some  of  these  very  ingenious.  We  should  note 
that  in  recent  years  and  since  the  advent  of  a  more  ag- 
gressive and  radical  technic  for  the  cure  of  malignant 
diseases,  the  indications  for  the  extirpation  of  the 
mucous  membrane  of  the  mouth  in  dealing  with  growths 
of  the  face,  and  especially  of  the  cheeks  and  lips,  have 
increased.  Surgeons  have  been  compelled  to  tax  their 
ingenuity  considerably  in  the  effort  to  prevent  the  con- 
tractions that  necessarily  follow  an  extensive  extirpa- 
tion of  the  mucosa. 

In  the  endeavor  to  find  a  suitable  material,  free  from 
the  retractile  tendency  of  scar  tissue,  a  number  of 
plastic  operations  have  been  devised  (cheiloplasty  and 
meloplasty),  in  which  the  transplantation  of  pediculated 
skin  flaps  have  figured  largely.  Autoplastic  skin  fiaps 
obtained  from  all  parts  of  the  face,  neck  and  cheek 
and  upper  extremities  have  been  utilized;  mucous  flaps 
from  the  mouth  (palate  and  lips)  have  been  tried  less 
often;  Thiersch  grafts  have  been  utilized  freely  as  sec- 
ondary aids  to  epidermization  of  raw  surfaces;  even 
heteroplastic  flaps  taken  from  the  mucous  lining  of  the 
dog's  mouth  have  been  transplanted  from  the  living 
animal,  but  with  very  doubtful  results.* 

Among  the  more  practicable  and  useful  of  the  num- 
erous plastic  operations  that  have  been  suggested  is  the 

3.  See  Hal8ted*8  case  of  cicatricial  contraction  of  the  jaws 
(anllateral),  treated  by  transplantation  of  a  mucous  graft  taken 
directly  from  a  dog's  mouth.  Johns  Hopkins  Hospital  Bulletin* 
December,  1890. 
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meloplasty  of  Jasche.*  This  operator,  after  splitting 
the  cheek  from  the  angle  of  the  mouth  to  the  masseter, 
including  the  cicatrized  mucosa,  sutured  the  skin  of  the 
cheek,  on  each  side  of  the  fissure,  to  the  gums  and  mucosa 
of  the  Yestibule  inside  of  the  mouth.  After  adhesion  of 
the  skin  has  taken  place,  two  semilunar  skin  flaps  of  suf- 
ficient length  are  dissected  out  of  the  skin  of  the  cheek 
and  attached  to  the  upper  and  lower  lining  of  the  artifi- 
cial oral  cleft,  leaving  the  flaps  attached  to  the  gums, 
thus  inverting  the  free  skin  edges  into  the  mouth.  After 
this  the  flaps  are  sutured  in  the  mouth  by  their  edges 
and  the  cheek  is  closed  over  the  defect,  restoring  the 
mouth  to  its  normal  dimensions.  Gussenbauer^s'^  method 
is  in  some  cases  still  more  serviceable.  This  author, 
after  splitting  the  cheek  through  and  through,  from 
mouth  to  masseter,  and  thus  dividing  all  resisting 
scar  tissue  freely,  cuts  a  trapezoidal  flap  out  of  the 
lateral  aspect  of  the  neck  and  folds  it  over  the  de- 
nuded masseter  into  the  mouth  where  it  is  sutured 
to  the  mucosa.  After  adhesions  have  been  contracted, 
the  pedicle  is  cut  oflf  and  the  graft  is  turned  into  the 
mouth  throughout  its  free  extent,  with  its  dermal  sur- 
face facing  the  teeth.  After  suturing  it  in  place 
to  the  edges  of  the  cleft  and  angle  of  the  mouth 
on  the  inner  side,  the  cheek  is  closed.  Jasche's  and 
Gussenbauer^s  operations  are  typical  of  the  modem 
methods  of  autoplasty  and  differ  from  the  earlier  opera- 
tions,' in  which  attempts  at  plastic  repair  were  made 
by  sliding  flaps  in  which  the  dermal  surface  remained 
external  and  no  allowance  was  made  for  secondary  re- 

4.  Jftsche,  Q. :  Ueber  die  operation  der  Mnndklemme.  Med. 
Zeitnng,  Russland,  St.  Petersburg,  1868,  xy,  209.  The  same:  Zur 
operationen  Behandlnng  der  narbigen  Klefferklemme.  Arch.  f. 
KlixL  Chlmrg.,  Berlin,  1868,  iz,  226-229. 

5.  Gnssenbauer,  C. :  Ueber  ein  neues  Terfahren  der  Stomato- 
plastik  sur  Heilnng  der  narbigen  Keifferklemme.  Arch.  f.  Kiln. 
Chlr.,  Berlin,  1877,  zx,  526-636,  1  pi. 

6.  See  a  noted  case  reported  by  Valentine  Mott,  "A  Case  of 
Rigidity  of  the  Lower  Jaw  and  Tallacotlan  Operation,"  Amer.  Jour. 
Med.  Sd.,  1881-2,  Ix,  47-50,  1  pi. 
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contraction  of  the  flap  surface  on  the  inner  or  mncont 
side  of  the  mouth. 

Oersuny  opens  the  mouth  through  an  external  incision 
made  along  the  lower  border  of  the  jaw  from 
the  chin  to  the  angle.  A  skin  flap  large  enough 
to  cover  the  defective  area  in  the  mouth  is  dis- 
sected from  the  submaxillary  region  and  is  com- 
pletely mobilized,  with  the  exception  of  a  pedicle 
made  of  periosteum,  cervical  aponeurosis  and  other 
subcutaneous  tissues.  With  this  pedicle  as  a  base 
of  vascular  supply,  the  flap  is  turned  into  the  mouth 
with  the  skin  surface  facing  the  teeth  and  is  attached 
to  the  free  margins  of  the  defect.  The  external  incision 
is  then  closed.  This  method  has  been  variously  modified 
by  V.  Hacker,  Eiselsberg,  and  Kraske.  Its  chief  merit 
is  that  it  diminishes  the  scarring  in  the  face.  On  the 
other  hand,  Bardenheuer  utilizes  a  pediculated  flap  bor- 
rowed from  the  hairless  parts  of  the  forehead  with  its 
pedicle  attached  to  the  lateral  surface  of  the  nose.  This 
flap  is  turned  into  the  mouth,  where  the  skin  is  sub- 
stituted for  the  defective  mucosa.  When  the  skin  of 
the  cheek  has  been  destroyed  with  the  mucous  mem- 
brane, an  additional  pediculated  flap  is  borrowed  from 
the  neck  and  made  to  cover  the  cheek  in  such  a  man- 
ner that  the  raw  surfaces  of  both  flaps  are  brought 
together;  thus  the  forehead  flap  is  made  to  serve  as 
mucosa  and  the  neck  flap  covers  the  defect  in  the  cheek. 
This  method  has  been  adopted,  with  modiflcations,  by 
Oberst,  Rotter  and  others.  In  other  cases,  Bardenheuer 
filled  the  defects  in  the  cheek  with  pediculated  flaps 
borrowed  from  the  arm. 

Partsch  of  Breslau  prepares  his  flap  for  transplanta- 
tion before  attempting  to  use  it  in  the  mouth  by  flrst 
dissecting  and  mobilizing  it  in  the  neck,  after  which 
its  raw  surface  is  covered  with  Thiersch  grafts.  In  this 
manner  the  flap  is  covered  with  epidermis  on  both  sur- 
faces. When  epidermization  has  been  accomplished,  the 
diseased  area  in  the  cheek  is  removed  and  the  graft  thus 
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prepared  is  attached  permanently  in  situ.  In  cases  in 
which  the  gap  to  be  covered  in  the  mouth  is  very  great, 
Hahn  and  Israel  cut  a  ver}^  long  pediculated  flap  from 
the  neck  and  attach  it  to  the  mouth  with  the  skin  sur- 
face looking  inward;  after  this  has  become  adherent, 
the  long  pedicle  is  detached  at  its  root  and  what  re- 
mains of  the  flap  is  folded  on  itself  so  that  the  raw 
surfaces  come  together,  leaving  a  thick  double  layer 
of  skin  at  the  seat  of  the  defect.  Hahn's  flaps  begin 
at  the  clavicle  and  end  at  the  mamma.  The  flap  i? 
dissected  upward  toward  its  clavicular  attachment  and 
the  mammary  end  is  attached  to  the  mouth;  subse- 
quently, when  this  has  adhered,  the  clavicular  pedicle 
is  divided  and  the  flap  is  folded  on  itself  like  a  booklet, 
forming  a  double  layer,  as  in  the  previous  case.  Fol- 
lowing the  same  plan,  Israel  makes  his  flap  extend 
from  the  angle  of  the  jaw  to  the  clavicle  and  utilizes 
them  in  the  same  way. 

Czemy  has  applied  similar  methods  by  cutting  out  a 
long  flap  with  its  pedicle  at  the  zygoma  and  its  free  ex- 
tremity as  low  down  as  the  middle  of  the  sterno-mas- 
toid;  this  flap  is  folded  on  itself  and  made  to  cover 
the  defect  in  the  cheek  at  the  same  sitting.  In  con- 
nection with  these  plastic  transplantations  of  the  skin 
into  the  mouth  (meloplasty),  it  is  well  to  remember 
with  Lexar,^  to  whom  I  am  indebted  for  a  large  num- 
ber of  the  preceding  references,  that  the  hope  once  en- 
tertained that  the  skin  when  transplanted  into  the 
mouth  would  lose  its  cutaneous  peculiarities  and  finally 
cease  to  grow  hair,  has  never  been  realized,  though  it 
has  been  shown  by  Ilitschl  that  tlie  skin  does  undergo 
atrophic  changes  in  the  course  of  time.  Tufts  of  hair 
will  grow  in  the  mouth  years  after  the  transplantation 
of  the  skin.  Thiersch  mentions  a  ease  in  wliich  hair 
formed  in  this  way  21  years  after  the  operation,  llenee 
the  importance  of  selecting  skin  from  normally  hairless 

7.  Handbuch    der   Praktisohen    Chlrurj?.,    Bergmann-Hruns-Mlku- 
Ilcz.   Hd.  1. 
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surfaces  whenever  possible.  In  operations  on  the  cheek, 
the  preservation  of  Stenson^s  duct  and  its  replantation 
into  the  mouth  is  very  important  to  prevent  "weeping'' 
scars. 

In  a  few  suitable  cases  the  mucous  membrane  of  the 
mouth  in  the  vicinity  of  the  excised  areas  may  be  util- 
ized to  cover  the  defect.  We  have  already  referred  to 
Halsted's  imique  experience  when  he  attempted  to  re- 
lieve cicatricial  trismus  by  transplanting  a  fresh  non- 
pediculated  graft  from  the  mouth  of  a  dog  to  that  of 
a  boy  suffering  with  this  defect.  I  am  not  aware  that 
the  final  outcome  of  this  experiment  has  ever  been  pub- 
lished, but  it  is  evidently  an  extremely  uncertain 
method,  which  offers  little  prospects  of  practical  results. 
In  regard  to  the  autogenic  mucous  grafts,  Bayer  has 
covered  a  defect  in  the  cheeks  by  covering  it  with  a 
mucous  flap  transplanted  from  the  hard  palate.  In  a 
case  of  carcinoma  of  the  cheek,  Oberst  succeeded  in 
overcoming  the  defect  by  cutting  out  two  pediculated 
flaps  from  the  inner  (mucous)  surface  of  the  upper  and 
lower  lips  respectively.  He  split  the  cheek  to  the  mas- 
seter,  extirpated  the  neoplasm  and  dissected  the  flaps 
from  the  upper  and  lower  lips  on  their  inner  surfaces, 
sutured  them  together  along  their  edges,  leaving  the  raw 
surface  outward,  and  the  edges  of  the  cheek-incision 
were  closed  over  them.  But  these  methods  are  of  very 
limited  application  as  compared  with  the  cutaneous  flaps, 
which  are  generally  accessible  and  are  far  more  man- 
ageable. 

MYOTOMIES  AND  MYOPLASTIES. 

In  the  second  group  of  procedures  that  have  been  sug- 
gested and  applied  for  the  relief  of  cicatricial  ankylosis, 
we  should  mentioi;  the  division  of  the  muscles  of  mas^ 
tication  or  the  detachment  of  their  tendinous  inser- 
tions with  the  object  of  creating  more  advantageous 
points  of  attachment  and  thus  increasing  the  mobility 
of  the  lower  jaw.  It  is  doubtful  that  any  permanent 
results    can    be    obtained     solely     by     myologic     sec- 
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tions  or  reimplantations,  except  in  eases  of  purely 
myopathic  occlusion  of  the  jaws.  Such  cases  are  re- 
ported in  the  literatiire  in  which  good  effects  have  been 
claimed,  but  the  operations  were  either  too  recent  when 
reported  to  prove  the  permanent  success  of  the  method 
adopted,  or  the  procedures  have  been  applied  to  cases 
in  which  the  cicatricial  contractions  involved  only  the 
anterior  region  of  the  mouth  and  cheeks.  In  other 
instances  the  myotomies  have  been  assisted  by  making 
a  section  of  the  jaw  and  creating  a  false  joint,  which 
is  the  really  effective  agent. 

Gurdon  Buck  (1840),  J.  Carnochan  (1846),  J.  R. 
Wood  of  Xew  York  (1850),  J.  W.  Schmidt  of  Boston 
(1854),  Miiller  and  Little  of  New  York,  were  among 
the  first  siirgeons  to  report  cases  of  tenotomy  and  divi- 
sion of  the  masseter  and  temporal  for  the  relief  of  cica- 
tricial constriction  of  the  jaws  in  this  country.  The 
surgeons  of  other  countries  have  reported  a  number 
of  observations.  LeDentu,  in  a  more  recent  period, 
obtained  a  satisfactory  result  in  a  case  in  which  the 
rigidity  of  the  jaws  was  apparently  caused  by  perma- 
nent contraction  of  the  masseter  and  internal  pterj^goid, 
by  making  an  incision  along  the  angle  of  the  jaw, 
through  which  he  detached  the  masseter  from  its  lower 
insertion  as  high  up  as  possible;  the  adhesions  of  the 
mucosa  to  the  body  and  ramus  were  also  detached,  and 
the  internal  pterygoid  was  also  mobilized  with  a  perios- 
tome.  After  these  parts  had  been  freely  mobilized,  he 
was  able  to  open  the  mouth  with  a  gag  and  kept  the 
jaws  wide  apart  for  several  weeks  until  the  muscles 
had  become  permanently  inserted  at  a  higher  point  of 
attachment. 

More  frequently,  sections  of  the  muscles  (masseter, 
temporal)  have  been  made  with  the  view  of  interposing 
muscular  and  aponeurotic  flaps  between  the  sections  of 
the  lower  jaw,  which  is  divided  at  the  angle  or  at  the 
ramua  with  the  view  of  creating  a  false  joint.  In  order 
to  prevent  the  subsequent  union  of  the  fragments,  mus- 
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cular  flaps  borrowed  from  the  masseter  and  pter}'- 
goids  are  interposed  and  sutured  between  the  edges  of 
the  divided  bone  to  insure  the  permanency  of  the  pseud- 
art  hrosis.  Vemeuil  first  suggested  this  modification 
of  Esmarch's  operation  and  Helferich  has  adopted  the 
same  idea,  in  cases  of  true  ankylosis  of  the  temporo- 
maxiliary  joint,  by  turning  do\^Ti  a  flap  of  the  temporal 
after  excision  of  tlie  condyle.  I^enz,  Mikulicz,  Riegner, 
Henle  and  Rochet  have  reported  good  results  from  this 
combined  myo-osteoplasty. 

OSSEOUS  SECTIONS  AND  OSTEOPLASTIC  OPERATIONS. 

Sections  of  the  lower  jaw  have  been  made  through 
the  condyle,  the  coronoid  process,  ramus  and  the  body 
of  the  jaw.  !More  frequently  the  temporomaxillary  ar- 
ticulation has  been  excised  or  a  linear  section  of  the 
body  (Rizzoli)  or  a  cuneiform  excision  of  the  body 
(Esmarch)  on  a  level  with  the  angle,  and  including  the 
angle,  are  now  made,  with  the  \'iew  of  creating  a  pseud- 
art  hrosis. 

Rhea  Barton  of  Philadelphia  was  the  first  to  suggest 
osteotomy  for  the  relief  of  ankylosis  in  orthopedic  sur- 
gery. Berard  first  suggested  osteotomy  of  the  condyle 
in  ankylosis  of  the  jaw.  Camochan,  Richet,  Dieflfen- 
bach  took  up  the  same  idea  and  favored  it  about  1846. 
W.  Grube''  is  credited  as  the  first,  according  to  Mathe 
((luoted  by  P.  (Junyon"),  to  perform  an  osteotomy  of  the 
ramus  for  ankylosis  of  the  jaws  by  intrabuccal  section, 
in  18G3. 

A.  Cabot  of  Boston  and  Koenig  have  clearly  defined 
ilie  indications  for  temporomaxillary  excision.  Baum- 
gartner,  Kiister,  Kraske  and  Bergmann  have  con- 
tributed modifications  in  the  operative  technic. 
wliich  are  more  or  loss  advantageous.  Excision  of  the 
temporomaxillary  joint  is  now  restricted  to  cases  of 
true  ankylosis  of  this  joint,  and  the  myoplasties  which 
have  been  suggested  by  A^erneuil  and  others  previously 

8.  Arch.  f.  Kiln.  Chlr..  Berlin.  1863.  Iv,  165-182. 

9.  Diet.  Encycloped.  des   Science.  Mi^d.    (D^chambre). 
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referred  to,  simply  aim  at  the  prevention  of  recurrence 
of  the  ankylosis  by  the  new  formation  of  bone  tissue 
between  the  excised  fragments.  The  most  decisive  step 
in  the  operative  treatment  of  cicatricial  constriction  was 
not  made  imtil  Esmarch  and  Eizzoli  almost  simul- 
taneously and  independently  of  each  other  suggested 
and  performed,  in  1854  and  1857,  the  operations  which 
bear  their  names.  The  object  of  both  operators  was  to 
create  a  false  joint  in  the  body  of  the  lower  jaw  in  front 
of  the  unyielding  cicatricial  bands.  Esmarch  removed 
a  section  of  bone  and  Eizzoli  made  a  linear  osteotomy. 
The  two  procedures  have  been  variously  modified,  but 
Esmarch's  operation  is  the  one  generally  preferred,  as 
it  is  the  most  certain  to  prevent  a  reunion  of  the  bone 
fragments.  The  modification  first  suggested  by  Bruns, 
Bonnet,  Wagner  and  Heath,  by  which  a  triangular  piece 
of  bone  is  removed  from  the  body  of  the  jaw,  including 
the  angle,  is  the  one  now  preferred.  The  operation 
is  best  performed  by  external  incision  and  without  open- 
ing the  mouth  (Levrat).  The  Gigli  saw  is  particu- 
larly well  adapted  for  this  purpose.  The  external  in- 
cision will  also  permit  the  masseter  and  external  ptery- 
goid to  be  detached  from  their  insertions  as  a  prelimin- 
ary to  the  excision  of  the  angle. 

The  immediate  results  of  this  operation  are  strikingly 
satisfactory  in  mobilizing  the  jaw;  but  in  order  to 
obtain  the  best  results  in  long-standing  cases,  as  in 
the  instance  here  reported,  the  cicatricial  tissue  in  the 
mouth  must  be  excised  and  a  flap  of  skin,  transplanted 
from  the  nearest  hairless  region  into  the  mouth,  must 
be  substituted  for  the  missing  or  contracted  mucosa. 
In  bilateral  cicatricial  cases  involving  the  deeper  re- 
gions of  the  oral  cavity,  a  combination  of  methods  is 
indicated. 

The  selection  of  the  method  in  each  case  must  be 
made  judiciously,  according  to  the  special  conditions 
existing  in  the  case.  It  must  be  remembered,  however, 
in  making  Esmarch's  pseudarthrosis  that  a  false  joint 
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should  be  made  on  one  side  only,  and  that  nothing  is^ 
gained  by  a  bilateral  section  of  the  body  of  the  jaw. 
This  has  been  done  by  some  surgeons,  but  it  is  evident 
that  they  have  overlooked  the  fundamental  fact  that  by 
the  division  of  the  jaw  on  both  sides  by  osteotomy  not 
only  is  the  nutrition  of  the  middle  fragment  greatly 
impaired,  so  that  it  becomes  an  easy  prey  to  infection 
and  necrotic  changes,  but  that  all  control  of  the  isolated 
middle  piece  and  the  capacit}'  to  chew  food,  and  even  to 
open  the  mouth  and  close  it,  voluntarily,  is  greatly  im- 
paired, because  of  the  separation  and  isolation  of  the 
middle  fragment  from  the  muscles  of  mastication.  It  is, 
therefore,  important,  in  all  bilateral  cases,  to  limit  the 
formation  of  a  false  joint  to  one  side  only,  so  that  the 
fimction  of  the  masseter,  pterygoid  and  temporal  of  the 
other  side  may  be  maintained.  The  removal  of 
the  anterior  cicatricial  bands  and  substitution  of 
dermal  flaps  by  autoplasty  will  usually  suffice  to 
give  to  the  patient  motion  and  control  of  the 
jaw.  Should  more  motion  be  required,  the  ex- 
cision of  the  condyle,  part  of  the  ramus  of  the 
jaw  (without  injuring  the  temporal  and  pterygoid)  on 
the  side  opposite  the  pseudarthrosis,  will  give  room  for 
the  play  of  the  muscles  of  mastication  by  increasing 
the  teinporomaxillary  space.  This  last  expedient  is, 
however,  only  justifiable  in  cicatricial  ankylosis  of  the 
grave  osteogenic  type  herein  described. 

GENERAL  CONCLUSIONS. 

In  cicatricial  constriction  of  the  jaw,  the  operative 
treatment  must  be  guided  by  a  full  knowledge  of  the 
seat  of  the  constricting  bands;  their  extent,  their  den- 
sity and  their  association  with  secondary  developmental 
defects  or  associate  lesions  in  the  osseous,  articular  and 
muscular  apparatus  of  the  lower  jaw.  The  age  of  the 
patient,  the  cause  of  the  lesion,  duration  of  the  trismic 
condition,  the  seat  and  extent  of  the  cicatrices,  whether 
extra-  or  intra-buccal.are  the  most  important  elements  in 
determining  the  final  results  of  the  operative  treatment. 


Digitized  by 


Google 


575 

2.  The  most  intractable  and  difficult  cases  are  those 
in  which  the  lesions  are  symmetric  and  bilateral,  which 
begin  in  inflammatory  and  necrogenic  processes  in  the 
mucous  membrane  of  the  retrovestibular  and  pterygoid 
regions  of  the  mouth  in  early  childhood,  and  are  neg- 
lected until  atrophic,  degenerative  and  developmental 
changes  in  the  maxilla  and  its  condyle  have  taken  place. 

3.  The  best  results  are  obtained  by  early  and  per- 
sistent treatment. 

4.  In  the  complex  and  neglected  cases  of  the  class 
referred  to  (intrabuccal),  no  single  operative  method 
is  sufficient  to  obtain  permanent  relief.  The  cases  in- 
volving the  anterior  portion  of  the  mouth  and  cheek 
are  the  most  favorable  for  treatment,  and  the  simple 
method  of  division  of  the  cicatrices  suggested  by  Mears 
will  probably  suffice.  In  the  deeper  or  retrobuccal  cases, 
a  combination  of  methods,  including  autoplastic  skin 
transplantations,  osseous  sections,  with  the  creation  of 
an  unilateral  pseudarthrosis  (Esmarch),  with  or  with- 
out myoplasty,  will  be  required  to  obtain  a  moder- 
ate, but  advantageous,  degree  of  motion  of  the  lower 
jaw. 

5.  Simple  plastic  operations  to  replace  the  lost  mucous 
membrane  by  transplanting  skin  are  necessary,  but  not 
sufficient  in  the  deeper  posterior  bilateral  cicatricial 
contractions.  They  must  be  regarded  solely  as  adjimcts 
to  the  formation  of  a  pseudarthrosis. 

6.  In  making  a  false  joint  by  Esmarch's  or  Rizzoli^s 
method,  it  is  important  that  the  procedure  should  be 
limited  to  one  side  only,  because  a  bilateral  pseudarth- 
rosis will  result  simply  in  increasing  the  mobility  of  the 
intervening  fragment,  with  loss  of  voluntary  control. 
The  best  results  are  obtained  by  unilateral  pseudarth- 
rosis, combined  with  bilateral  plastic  dermal  transplant- 
ations, to  which  may  be  added,  in  the  gravest  cases,  ex- 
cision of  the  maxillary-  condyle  on  the  side  opposite  the 
pseudarthrosis,  without  damaging  the  temporal,  ptery- 
goid or  masseteric  attachments. 
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7.  By  the  combination  of  the  methods  above  pre- 
sented and  a  prolonged  course  of  maxillary  gj'mnastics 
following  osteoplasty,  functional  results  may  be  ob- 
tained, even  in  the  most  forbidding  cases,  without,  how- 
ever, the  expectation  of  attaining  the  surgical  ideal, 
either  as  to  cosmetic  or  functional  results. 

CLINICAL   OBSEBVATION. 

E.  8.,  ajje  28,  white,  male,  farmer,  was  admitted  to  the 
Charity  Hospital  Nov.  14,  1900.  The  patient  is  a  native 
of  Louisiana;  single;  of  good  habits  and  gives  an  excellent 
family  history;  father  and  mother  both  living  and  healthy; 
has  four  sisters  and  five  brothers  all  living  and  well.  Has 
never  had  gonorrhea  or  syphilis  and  has  never  been  addicted 
to'  alcohol.  When  7  years  old  he  had  a  fever  which  was  called 
"brain  fever,"  and  during  the  treatment  was  given  calomel, 
which  caused  a  violent  stomatitis  and  salivation  followed  by 
deep  ulceration  on  both  sides  of  the  mouth  and  especially  the 
inner  surfaces  of  both  cheeks.  It  was  two  months  before  his 
mcuth  was  well,  and  after  healing  he  found  that  he  was  un- 
able to  open  his  jaws  in  consequence  of  the  cicatricial  contrac- 
tion of  the  mucous  membrane.  When  17  years  old  he  had 
malarial  fever  and  he  was  treated  with  calomel  with  the  re- 
sult that  he  was  again  salivatetl,  leaving  ulcers  in  his  mouth 
which  healed  in  two  weeks.  After  these  had  healed  his  mouth 
was  more  firmly  closed  than  ever  and  he  had  great  difficulty 
in  feeding  himself.  When  he  was  25  years  of  age  he  was 
again  sick  with  malarial  fever,  and  was  once  more  treated  with 
calomel,  which  was  followed  by  the  usual  salivation  and  an 
ulcerative  stomatitis  which  lasted  several  days.  Since  that 
time  the  original  contraction  of  the  mouth  which  had  com- 
pletely immobilized  his  jaws  had  greatly  altered  his  physi- 
ognomy and  had  compelled  him  to  subsist  purely  on  fluid  and 
semifluid  foods.  In  1808  a  physician  made  an  incision  over 
the  left  condyle  of  the  lower  jaw,  probably  with  the  intention 
of  resecting  the  condyle,  but  there  is  no  evidence  to  show  that 
this  was  accomplished.  Several  eff'orts  were  made  at  various 
times  to  force  his  mouth  open  by  mechanical  means,  but  noth- 
ing was  obtained  by  these  efforts  except  to  cause  him  to  lose 
several  of  his  teeth. 

Jan.  15,  1901,  he  was  again  admitted  to  the  Charity  Hos- 
pital and  examined  for  the  first  time  by  the  writer.  The  gen- 
eral examinatipn  showed  a  healthy  man,  apparently  fairly 
well  nourished,  about  5  feet  5  inches  in  height  and  weighing 
about  125  pounds.  The  face  at  once  attracted  attention  by 
the  small  and  undeveloped  appearance  of  the  chin  and  by  the 
immobility  of  the  lower  jaw,  which  gave  a  fixed,  rigid  and 
set  expression   to   the   face.      The   angles   of  the  mouth   were 
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drawn  dowu  and  were  adlierent,  especially  an  the  left  side, 
to  the  lower  jaw  by  a  distinct  synechial  band.  The  front 
teeth  (incisors  and  canines)  were  irregular,  notched,  carious 
and  incrusted  with  tartar.  They  projected  for  a  considerable 
distance  in  a  forward  and  oblique  direction  over  those  of  the 
lower  set,  which  were  even  more  irregular,  carious  and  stained 
by  calcareous  deposits  and  tobacco  juice.  The  gums  were 
ulcerated  and  retracted  from  the  teeth.  A  tendency  to  salivary 
dribbling  was  noticeable  at  the  angles  of  the  mouth.  The 
chin  receded  and  was  small,  contrasting  with  the  upper  half 
of  the  face,  which  was  well  developed;  the  hair  of  the  beard, 
of  a  light  sandy  color,  was  scant  and  there  was  scarcely  any 
growth  of  hair  on  the  chin  or  lips.  The  cheeks  were  rounded 
and  fully  developed,  contrasting  in  this  way  with  the  small- 
ness  and  infantile  appearance  of  the  chin  and  lower  jaw.  The 
patient  spoke  without  moving  the  jaws,  and  this  gave  his 
speech  a  peculiar  and  indistinct  enunciation.  The  jaws  were 
so  firmly  set  that  the  point  of  a  pocket  penknife  could  scarcely 
be  inserted  flatwise  between  the  front  teeth.  On  attempting 
to  explore  the  mouth  with  the  fingers  it  was  found  that  the 
entrance  to  the  vestibule  was  blocked,  on  a  level  with  the 
canines,  by  the  existence  of  extensive  cicatricial  bands,  which, 
beginning  at  the  angles  of  the  mouth,  prevented  further  ac- 
cess to  the  space  between  the  cheek  and  teeth  on  both  sides. 
The  back  teeth  and  molars  appeared  to  be  in  absolute  contact. 
A  probe  could  not  be  passed  between  the  rows  of  the  back 
teeth  and  only  penetrated  to  the  end  of  the  vestibule  by  keep- 
ing it  in  close  contact  with  the  bicuspids  and  molars.  Not 
the  least  impression  could  be  made  on  the  lower  jaw  by  any 
manipulation.  Evidently  the  inner  surface  of  both  cheeks  was 
lined  by  a  cicatricial  mass,  which  had  entirely  replaced  the 
normal  mucosa.  It  was  remarkable  in  this  case,  as  in  other 
reported  instances,  that  the  general  nutrition  had  been  main- 
tained throughout  the  long  period  of  twenty  years  that  this 
condition  had  lasted,  and  that  the  patient  had  not  suffered  a 
great  loss  of  body  weight  in  spite  of  the  notable  interference 
with  alimentation.  This  was  partly  accounted  for  by  the 
fact  that  the  patient  had  lost  several  of  his  teeth  and  had  suc- 
ceeded in  feeding  himself  with  milk,  eggs,  cereals,  soups  and 
other  soft  foods,  such  as  chopped  meats,  which  he  crowded  into 
his  mouth  with  the  help  of  his  fingers. 

In  view  of  the  extremely  aggravated  condition  thus  pre- 
sented to  us,  the  existence  of  a  bilateral  and  extensive  sym- 
metrical constriction  produced  by  cicatricial  bands  which  had 
entirely  replaced  the  mucosa  of  the  vestibule  and  of  the  cheeks, 
and  also  of  the  atrophied,  rudimentary  and  undeveloped  state 
of  the  lower  jaw  and  of  the  entire  masticatory  apparatus — 
we  were  undecided  for  a  while  as  to  the  best  course  to  pursue. 
It    was    plain    that    nothing    could    be    accomplished    by    the 
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usual  mechanical  methods  of  separating  the  jaws  or  of  divid- 
ing the  cicatrices  by  the  simple  intrabuccal  methods  recom- 
mended by  some  writers,  more  especially  by  Mears,  as  there 
was  absolutely  no  room  for  any  intra-oral  manipulations. 
Nevertheless,  after  further  deliberation  I  decided  to  divide  the 
cicatricial  masses  on  both  sides  by  the  procedure  originally 
suggested  by  G.  JUsche,  who  described  it  nearly  a  half  century 
ago,  and  which  permits  not  only  of  a  free  visual  exploration 
of  the  mouth,  but  also  favors  a  substitution  of  the  flexible 
skin  of  the  cheek  for  the  rigid  and  imyielding  scar  tissue 
after  this  has  been  divided  and  excised.  This  procedure  ap- 
peared to  be  particularly  applicable  in  his  case,  as  the  re- 
dundancy of  the  cheeks  aiforded  an  abundance  of  material  for 
plastic  work. 

First  Operation.— Feb.  1,  1901,  the  first  stage  of  Jftsche's 
operation  was  undertaken.  After  a  preliminary  administra- 
tion of  one-quarter  grain  of  morphin  hypodermically,  the 
cheeks  were  infiltrated  along  the  line  of  the  proposed  in- 
cision from  the  angle  of  the  mouth  to  the  masseter,  a  little  be- 
low the  middle  line  of  the  cheek.  The  cutaneous  incision  was 
mapped  out  with  an  intradermal  injection  of  one-fifth  of  1  per 
cent.  Schleich  solution,  and  the  subcutaneous  tissue  was  made 
tense  by  massive  infiltration  of  a  0.2  per  cent,  eucain  B.  iso- 
tonic saline  solution  injected  with  the  author*s  infiltration  ap- 
paratus. The  dense  tissues  lying  between  the  mucosa  of  the 
mouth,  the  ascending  ranius  of  the  jaw  and  the  masseter  were 
also  infiltrated  with  the  help  of  a  long  needle  attached  to  the 
apparatus.  An  incision  was  then  made  which  completely 
divided  the  cheek  and  opened  the  buccal  cavity  from  the 
mouth  to  the  anterior  border  of  the  ascending  ramus  of  the 
lower  jaw  (Fig.  1).  In  doing  this  it  was  found  that  the 
mucous  lining  of  the  cheek  had  been  completely  replaced  by 
a  dense,  thick  soar  tissue,  which  became  harder  as  the  ascend- 
ing ramus  of  the  jaw  was  approached.  It  was  very  diffi- 
cult to  divide  this  dense  fibrous  tissue  with  a  knife,  and  as 
the  end  of  the  vestibular  space  was  reached  it  was  found  nec- 
essary to  resort  to  the  sharp  edge  of  a  McEwen  chisel  to 
divide  the  scar  tissue,  which  on  the  level  with  the  last  molars 
was  found  ossified  and  forming  a  bony  bridge  which  clamped 
the  two  jaws  and  held  them  together  as  a  single  piece  from 
one  alveolar  process  to  the  other.  By  using  the  chisel  freely 
the  ossified  tissue  was  divided  and  a  considerable  part  of  it 
was  excised  and  removed.  The  cheek  of  the  right  side 
was  anesthetized  and  treated  in  the  same  manner,  the  osseous 
bridge  and  scar  tissue  existing  to  the  same  extent  as  on  the 
opposite  side.  After  this  had  been  done  it  was  found  the  nar- 
row space  between  the  cheek  and  teeth  was  filled  with  a  soft 
calculous  mass  formed  by  a  mixture  of  tartar,  stagnant  food 
and  precipitated  tobacco  juice,  all  of  which  had  accumulated 
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and  formed  a  thick  magma  in  this  inaccessible  space.  After 
removing  this  stagnant  mass  on  both  sides  we  were  able  to 
explore  the  mouth  and  investigate  the  condition  and  relations 
of  the  teeth  more  satisfactorily.  By  insinuating  the  edge  of 
the  chisel  behind  the  molars  we  divided  all  constricting  bands 
and  ossified  masses  to  the  ramus  of  the  jaw,  and  by  using  the 
chisel  as  a  lever  we  were  soon  able  to  pry  open  the  jaw  suf- 
ficiently to  explore  the  interior  of  the  mouth  and  determine  the 
full  extent  of  the  constricting  lesion.  By  further  use  of  a 
conical  dilator  and  by  forcible  manipulation  with  the  hands 
we  succeeded  in  separating  the  jaws  2^  inches  apart,  but  we 
desisted  from  further  efforts  at  this  point  for  fear  of  break- 
ing the  delicate  and  undeveloped  lower  jaw. 

After  opening  the  mouth  freely  in  this  way  we  were  at  once 
struck  by  the  vicious  attitude  of  the  permanent  molars  and 


Fig.  1. — First  stage  of  JUsche's  operation  shown  In  profile.     In- 
cision from  angle  of  mouth  to  anterior  border  of  masseter. 

bicuspids.  In  the  twenty  years  that  the  constriction  had 
existed  the  eruption  of  the  permanent  teeth  had  evidently  been 
interfered  with,  and  they  had  grown  upward  in  an  oblique 
direction,  finally  assuming  a  horizontal  position  so  that  the 
normal  axis  of  each  tooth  was  set  at  right  angles  to  the 
alveolar  margin;  thus  the  grinding  surfaces  of  the  teeth  were 
all  turned  toward  the  interior  of  the  mouth.  This  abnormal 
attitude  was  much  more  marked  in  the  lower  than  in  the 
upper  teeth.  Having  now  obtained  as  much  separation  as  was 
practically  necessary  for  alimentation,  we  completed  the  first 
step  of  JRsche's  operation  by  suturing  the  cutaneous  edges 
of  the  divided  cheek  flaps  with  the  relics  of  mucosa  and  dense 
tissue  which  covered  the  upper  and  lower  alveolar  processes 
at  the  gingivobuccal  junction.    This  was  done  with  some  difS- 
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culty,  as  the  sutures  would  cut  through  the  scar  tissue 
whenever  they  were  tied  with  even  moderate  tension.  We 
therefore  found  it  noi*e?*sary  to  support  the  tissues  by  packing 
the  largo  buccal  clefts  that  we  had  created  on  each  side  of  the 
mouth  with  strips  of  iodoform  gauze  and  holding  these  in 
place  with  adhesive  straps.  Fortunately,  en  account  of  the 
abundance  of  skin  covering  the  cheeks,  there  was  no  tension, 
we  had  little  difticulty  in  maintaining  the  flapn  inverted  into 
the  mouth  until  healing  had  taken  place. 


Fig.  2. — Profile,  showing:  result  after  first  stage  of  JUache's  opera- 
tion ;  a  macrostoma  or  oral  cleft  remains  as  an  extension  of  the 
mouth  on  both  sides,  to  the  masseter ;  the  skin  edges  of  the  cleft 
are  attached  to  the  gums  and  vestibule  of  the  mouth. 

In  the  course  of  a  few  weeks  the  skin  of  the  cheeks  had 
united  with  the  gums  throughout  the  whole  line  of  incision, 
and  the  appearance  of  the  patient  was  that  of  a  man  with  a 
huge  oral  cleft  or  macrostoma  which  extended  from  one  mas- 
seter to  the  other    (Fig.  2).     After  healing  had  taken  place 
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systematic  efforts  were  made  to  widen  the  interspace  between 
the  jaws  with  the  view  of  stretching  the  contracted  and  short- 
ened muscles  of  mastication  and  of  increasing  as  much  as  pos- 
sible the  impaired  mobility  of  the  lower  maxillary.  For  this 
purpose  several  contrivances  were  used.  In  addition  to  the 
usual  mouth  gags  (conical  and  Goodwillie*s)  a  special  contriv- 
ance by  which  elastic  traction  could  be  made  on  the  lower  jaw 
with  rubber  tubing  was  found  particularly  beneficial.  This 
most  effective  appliance  was  used  as  follows:  A  heavy  piece 
of  rubber  tubing  3%  feet  long  by  %  inch  in  diameter  was 
stretched  over  the  mouth  in  the  cleft  as  far  back  as  possible, 
behind  the  last  molar  so  as  to  fit  like  a  bit  in  a  horse's  mouth ; 
the  free  ends  of  the  tube  were  then  crossed  as  a  figure  of  8  back 


Fig.  3. — Separation  of  the  jaws  after  division  of  the  cheeks  and 
scar  tissue  on  both  sides;  firs{  stage  of  Jasche's  operation  (from  a 
photogrraph). 

of  the  neck  and  each  end  again  carried  down  in  front  of  the 
chest  on  each  side,  below  each  axilla,  and  tied  over  the  back 
of  the  chest  while  the  rubber  was  stretched  (Fig.  3).  The 
immediate  effect  of  this  was  to  cause  a  flexure  of  the  head 
on  the  neck  and  chest,  but  by  forcibly  extending  the  head  back- 
ward while  the  patient  was  in  a  horizontal  position  the  elastic 
tension  made  on  the  lower  jaw  caused  the  mouth  to  open  to  the 
widest  possible  extent  compatible  with  the  resistance  of  the 
muscles  of  mastication.  By  persisting  in  the  fullest  extended 
attitude  of  the  head  all  muscular  resistance  was  gradually 
overcome  and  even  ligamentous  tissues  yielded  and  the  max- 
imum amount  of  separation  of  the  jaws  was  obtained  with  the 
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least  amount  of  traumatism  or  suffering  to  the  patient.  When- 
ever the  patient  would  tire  of  the  extension  he  would  simply 
flex  the  head  and  the  elastic  tension  would  at  once  diminish 
sufficiently  to  give  relief.  In  this  way  elastic  extension  could  be' 
kept  up  intermittently  for  periods  of  half  an  hour  or  more  at 
a  time,  thus  securing  the  benefits  of  prolonged  treatment, 
which  he  learned  to  apply  himself  with  decided  advantage. 

The  patient  gave  us  the  benefit  of  his  most  conscientious  co- 
operation throughout  the  long  duration  of  the  treatment,  and 
his  patience,  courage  and  willingness  to  help  us  were  most  ad- 
mirable and  inspired  us  constantly  in  our  efforts  to  improve 
his  unfortunate  condition.  During  the  two  years  that  he  re- 
mained at  the  hospital  he  was  subjected  to  six  operations. 
He  became  attached  to  the  service  and  rendered  most  valuable 


Fig.  4. — Second  stage  of  JUsche's  operation.  Two  semilnnar 
flaps  are  dissected  from  the  cheek  on  each  side  of  the  oral  cleft. 
These  flaps  remain  attached  to  the  gums  and  alveolar  borders  on 
each  side  of  the  cleft ;  the  free  edges  are  turned  down  from  the 
cheek. 

help  as  an  assistant  nurse,  and  in  this  way  we  were  given  a 
most  favorable  opportunity  to  follow  his  progress  and  the 
effects  of  treatment. 

On  May  30,  nearly  five  months  after  the  division  of  the 
cheeks  and  separation  of  the  jaws,  the  patient  had  made  so 
much  progress  and  was  able  to  take  nourishment  so  well  and 
masticate  all  foods  that  we  decided  to  complete  Jftsche's  op- 
eration by  finally  closing  the  gap  in  the  cheek  and  restoring  the 
mouth  to  its  normal  dimensions.  This  operation  was  per- 
formed under  chloroform  anesthesia  May  30.  Chloroform  was 
given  on  this  occasion  because  there  waa  no  longer  the  risk 


Digitized  by 


Google 


583 

that  was  associated  with  the  administration  of  a  genera] 
anesthetic  in  a  case  of  constricted  and  trismic  jaws.  Had  we 
given  a  general  anesthetic  when  the  jaws  were  locked,  and 
had  vomiting,  extreme  salivation  or  bronchorrhea  occurred, 
the  patient  would  have  incurred  great  risk  of  suffocation  and 
death  from  a  blocking  of  the  larynx  before  we  could  have  been 
able  to  divide  the  cicatrices  and  open  the  mouth.  The 
choice  of  an  anesthetic  is  therefore  a  matter  of  more  than 
usual  concern  in  such  cases,  and  the  advantages  of  local  an- 
esthesia by  infiltration  are  well  worthy  of  consideration. 
After  the  nvobility  of  the  lower  jaw  had  been  secured  the 
special  risks  of  a  general  anesthetic  were  eliminated  and  we 
did  not  hesitate  to  administer  chloroform,  which  the  patient 
took  quickly  and  well. 


Fig.  5. — Second  stage  of  Jflsche's  operation,  continued.  The  dia- 
gram shows  the  free  edges  of  the  cheek  flaps  sutured  in  the  mouth 
to  replace  the  lost  mucosa ;  the  raw  surfaces  look  outward  and  are 
subsequently  covered  by  suturing  over  them  the  raw  edges  of  the 
cheek  incision. 

The  second  step  of  Jftsohe's  operation  consisted  essentially 
in  cutting  two  semilunar  flaps  (Fig.  4)  from  the  upper  and 
lower  margins  of  the  buccal  cleft,  each  flap  extending  at  its 
fixed  or  attached  portion  from  the  angle  of  the  mouth  to  the 
end  of  the  newly-formed  cheek  gap.  After  dissecting  these 
flaps  they  were  turned  into  the  mouth  in  such  a  manner  that 
the  epidermal  surface  faced  the  interior  of  the  mouth  and 
formed  the  inner  lining  of  the  cheek,  the  raw  surface  looking 
outward  (Fig.  5).  The  fixed  edge  remained  attached  to  the 
gums  and  alveolar  processes;   the  free  margins  were  sutured 
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together  with  fine  chromic  catgut,  thus  forming  a  complete 
cutaneous  partition  which  replaced  the  lost  mucosa  of  the 
cheek,  the  diaphragm  thus  formed  also  acting  as  a  barrier  to 
the  secretions  of  the  mouth  and  preventing  their  entrance  into 
the  cheek  wound.  The  external  incision  in  the  cheek  was  then 
readily  closed  by  a  series  of  interrupted  catgut  sutures 
(Fig.  6).  This  procedure  was  successfully  applied  to  both 
cheeks  and  the  mouth  was  restored  to  its  normal  appearance 
and  dimensions. 

The  external  wound  healed  per  primam  and  the  inverted 
flaps  in  the  mouth  united  in  situ  in  the  right  cheek,  but  the 
flaps  of  the  left  side  sloughed  away,  in  consequence,  no  doubt, 
of  the  defective  vascular  supply  which  held  it  to  the  gums 
notwithstanding    the    long    time    that     had     been     allowed 


Fig.  6. — Jascbe's  operation  completed.     The  Incision  in  the  cheek 
closed  by  suture. 

to  form  nutritive  communications  (five  months).  This 
liability  to  necrosis  of  the  flaps  is  no  doubt  the  weak 
point  in  JUsche's  method  of  meloplasty  in  cases  of  this 
kind,  when  the  flaps  are  cut  ofl"  from  the  chief  base  of  vascular 
supply  and  the  nutrition  of  the  skin  is  dependent  solely  on  ad- 
hesions recently  contracted  with  a  cicatricial  and  poorly 
nourished  base,  such  as  usually  exist  in  the  scar  tissue  of 
the  gums.  In  consequence  of  this  unfortimate  loss  of  the 
skin  flaps  on  one  side  a  secondary  cicatricial  contracture  in- 
evitably followed,  and  with  it  a  partial  relapse  to  the  original 
condition  of  constriction  that  compelled  us  to  resort  to  other 
expedients  for  the  patient's  relief. 

From  May  30,  1901,  to  Feb.  22,  1902,  nothing  further  was 
done.     The  mouth  and  cheeks  had  healed  completely  and  the 


Digitized  by 


Google 


585 

patient  was  able  to  separate  the  jaws  to  some  extent,  but  not 
more  than  half  an  inch  in  a  vertical  direction  between  the 
front  teeth;  the  lateral  motion  remained  improved,  but  was 
still  greatly  limited  on  account  of  the  marked  contraction  of 
the  left  inner  cheek,  which  had  returned  nearly  to  the  condi- 
tion existing  prior  to  the  Jilsche  operation. 

Therefore,  in  February,  1902,  we  decided  that  before  under- 
taking any  further  plastic  work  with  the  view  of  correcting 
the  remaining  cicatricial  contraction  in  the  left  cheek, 
we  would  increase  the  general  mobility  of  the  lower  jaw  by 
excising  the  right  condyle  and  a  part  of  the  ascending  ramus, 
leaving  the  coronoid  attachment  of  the  temporal  muscle  in- 
tact, thus  making  more  space  for  the  play  of  this  muscle  and 
the  masseter,  which  were  irremediably  atrophied  and  short- 
ened by  early  interference  with  the  development  and  fimction 
of  the  maxilla. 

The  right  temporomaxillary  joint  was  excised  and  a  large 
section  of  the  ascending  ramus  of  the  jaw  was  also  removed 
subperiosteal ly,  leaving  a  considerable  gap  in  the  bone,  which 
shortened  the  distance  between  the  zygomatic  arch  and  angle 
of  the  jaw  on  that  side,  thus  approximating  the  points  of  at- 
tachment of  the  masseter  and  temporal  without  interfer- 
ing with  the  periosteal  attachment  of  the  pterygoids.  This 
wound  healed  kindly  and  without  bad  effects,  as  the  branches 
of  the  facial  nerve  had  been  carefully  protected  throughout 
the  operation.  On  the  other  hand,  very  little  benefit  was  ap- 
preciable as  far  as  the  mobility  of  the  jaw  was  concerned  in 
view  of  the  persistence  of  the  cicatricial  contraction  of  the  left 
cheek,  which  prevented  any  exhibition  of  improved  motion. 
Nevertheless,  I  have  reason  to  believe  that  the  extensive  re- 
section of  bone  at  this  point  has  been  of  value  in  favoring  an 
increased  mobility  of  the  jaw  by  combining  it  with  the  pro- 
cedures that  were  subsequently  applied. 

After  this  wound  had  healed  we  waited  until  April  21  be- 
fore proceeding  to  the  final  operations  by  which  we  expected 
to  completely  mobilize  the  jaw.  April  21  (two  months  after 
the  excision  of  the  right  condyle),  under  chloroform  anesthesia, 
we  again  divided  the  left  cheek  along  the  line  of  the  old  cica- 
trix and  at  once  a  very  fair  separation  of  the  jaws  occurred, 
which  gave  us  a  gain  of  at  least  one  and  a  half  inches  in  the 
space  between  the  front  teeth.  Fearing  now  that  in  spite  of 
the  splicing  of  a  new  and  pediculated  skin  flap  in  the  cheek 
that  secondary  contraction  would  take  place,  we  decided  to 
create  a  pseudarthrosis  at  the  left  angle  of  the  lower  jaw 
by  excising  a  wedge-shaped  piece  of  the  maxilla  at  this  point. 
This  was  done  by  Esmarch's  method  modified  as  follows:  A 
horizontal  incision  about  2^  inches  long  was  made  parallel 
with  the  horizontal  ramus  of  the  jaw  and  terminating  at  the 
angle,  around  which  it  curved  upward,  gently  following  its 
38 
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contour.  All  the  soft  parts  were  cut  down  to  the  periosteum, 
and  the  angle  of  the  jaw  was  divided  subperiosteally  without 
disturbing  the  tendinous  attachments  of  the  masseter  or  ptery- 
goid. The  angle  of  the  jaw  was  completely  separated  from 
the  rami  in  two  sections,  one  vertical,  through  the  horizontal 
ramus,  and  the  other  a  cross  section  through  the  ascending 
ramus,  by  passing  a  Gigli  saw  subperiosteally  around  the  jaw 
at  these  points.  The  periosteal  capsule  was  then  divided  at  this 
point  and  the  severed  bone  sections  were  separately  covered  with 
periosteum.  This  procedure  not  only  protected  the  exposed 
bone  surfaces,  but  effectively  prevented  a  future  restoration 
of  the  continuity  of  the  jaw  at  this  point,  the  musculo-aponeu- 
rotic  expansions  of  the  masseter  and  the  external  pterygoid  be- 
ing sutured  together  in  the  interspace  between  the  divided  bone 
surface.  The  effect  of  this  newly-created  point  of  motion  in 
increasing  the  general  mobility  of  the  lower  jaw  was  very 
marked  indeed,  and  we  felt  confident  that  if  we  could  only 
succeed  in  preventing  the  formation  of  a  retractile  cicatrix  in 


Fig.  7.— First  stage  of  the  modified  Gussenbauer  operation.  The 
skin  flap  from  the  neck  is  turned  into  the  oral  cleft  so  that  the 
skin  edge  Is  sutured  to  the  inner  raw  surface  of  the  cleft  cor- 
responding to  the  upper  lip ;  the  raw  surface  of  the  flap  is  also  al- 
lowed to  contract  adiheslons  with  the  gum  and  cheek  of  the  upper 
Bide  of  the  cleft.  After  vascular  connections  have  been  formed 
the  flap  is  turned  completely  Into  the  mouth,  as  shown  In  Fig.  8. 

the  mouth  that  a  permanent  and  satisfactory  mobilization  of 
the  jaw  would  be  obtained.  Therefore,  at  the  same  sitting 
we  undertook  a  plastic  restoration  of  the  cheek  somewhat  like 
the  method  suggested  first  by  C.  Gussenbauer  in  1877,  by 
which  a  long,  well-nourished,  pediculated  skin  flap  dissected 
from  the  hairless  part  of  the  neck  is  transplanted  into  the 
mouth  as  a  lining  for  the  cheek.  A  flap  3Mj  inches  in  length 
by  114  inches  in  breadth  was  dissected  from  the  neck  and 
freely  mobilized  with  its  pedicle  attached  to  the  face  close  to 
the  terminus  of  the  gap  in  the  cheek.  The  flap  was  turned 
on  itself,  and  its  entire  edge  was  sutured  to  the  inner  surface 
of  the  vestibule  from  the  angle  of  the  mouth  and  along  the 
inner  border  of  the  upper  cheek  flap.  The  lower  edge  of  the 
transplanted  flap  was  not  sutured  to  the  inner  surface  of  the 
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lower  half  of  the  cheek  and  the  raw  surface  of  the  pediculated 
flap  was  thus  allowed  to  come  in  contact  with  the  thick  raw 
surface  of  the  upper  half  of  the  cheek  (Fig.  7).  Nothing 
further  was  done  to  close  the  gap  in  the  mouth  and  this  stage 
of  the  meloplasty  was  ended  by  simply  closing  the  wound  left 
in  the  neck  after  the  transplantation  of  the  pediculated 
graft. 

The  division  of  this  plastic  operation  in  two  stages  was 
adopted  in  this  ease  because  we  were  anxious  to  avoid  the 
risk  of  a  second  failure  from  sloughing,  owing  to  defective 
vascular  connections  in  the  gums  and  mouth;  we  feared  that 
in  spite  of  the  apparently  abundant  blood  supply  that  came 
to  the  transplanted  flap  through  its  pedicle,  that  necrosis  of 
its  edges  might  occur  from  partial  strangulation  and  infec- 
tion if  the  flap  was  sutured  in  the  mouth  and  the  cheek  closed 
over  it.  As  a  result  of  these  precautions  we  had  the  satisfac- 
tion of  seeing  the  transplanted  flaps  firmly  united    along  the 


Fig.  8. — After  firm  adhesion  has  taken  place,  the  transplanted  flap 
Is  partially  detached  from  the  upper  edge  of  the  cheek  cleft,  leaving 
the  gum  line  attached.  The  dermal  surface  of  the  flap  looks  Into  the 
mouth ;  the  raw  surface  of  the  lower  edge  is  brought  into  apposi- 
tion with  the  raw  Inner  surface  of  the  lower  cheek  cleft.  The  two 
raw  surfaces  (of  the  cheek  and  of  the  flap)  are  brought  together 
by  a  series  of  transfixion  sutures  (mattress  type),  which  are  tied 
externally  over  small  pads  of  gauze. 

entire  line  of  attachment  to  the  inner  surface  of  the  cheek, 
where  it  remained  in  a  well -nourished  condition  for  the  fol- 
lowing six  months.  It  was  not  until  Nov.  22,  1902,  that  we 
undertook  the  final  closure  of  the  gap  in  the  cheek,  and  this 
was  done  as  follows: 

The  transplanted  flap  which  had  become  firmly  adherent 
throughout  its  attachment  to  the  intrabuccal  surface  of  the 
inner  cheek  was  carefully  detached  from  the  cutaneous  margin 
of  the  cheek  deft,  leaving  the  upper  skin  surface  of  the  graft 
attached  to  the  gum  and  vestibule  of  the  mouth.  The  lower 
half  of  the  original  skin  incision  w^as  detached  from  the  gum 
line  and  the  lower  border  of  the  graft  was  inserted   in  the 
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gingivobuecal  groove  and  held  firmly  in  place  by  a  series  of 
through-and-th rough  mattress  sutures,  which  held  the  raw 
surfaces  of  the  graft  and  inner  raw  surface  of  the 
cheek  in  apposition  (Fig.  8).  The  sutures  (silkworm) 
were  inserted  with  the  Reverdin  needle  and  the  free 
ends  of  each  suture  were  tied  over  a  small  pad  of  gauze  on  the 
outer  surface  of  the  cheek.  After  thus  securing  a  complete  ap- 
position of  the  raw  8urfacc»s  the  cutaneous  covering  of  the 
graft  made  a  smooth  lining  for  the  inner  surface  of  the  cheek. 
The  external  incision  in  the  cheek  was  closed  over  the  graft 
by  interrupted  silkworm  sutures  throughout  its  length,  except 
at  its  terminal  (masseteric)  end,  where  the  pedicle  of  the 
graft  was  allowed  to  remain  undivided,  so  as  to  insure  its 
nutrition  until  a  firm  union  had  been  obtained   (Fig.  9). 


Fig  9. — Appearance  of  face  after  suture  of  the  cheeks  In  the 
modified  Gussenbauer  operation  performed  in  this  case.  After  sutur- 
ing the  cheels  the  pedicle  alone  remains  to  indicate  the  existence  of 
the  dermal  flap,  which  has  been  transplanted  from  the  neck  into  the 
mouth  to  replace  the  lost  mucosa. 

Dec.  8,  1002,  seventeen  days  after  the  cheek  had  been 
f  losed  and  no  further  doubt  existed  as  to  the  vitality  of  the 
transplanted  tiap,  and  the  success  of  the  operation  had  been 
assured  by  the  complete  healing  of  the  entire  wound,  we 
ctx'ainized  the  ptMiicle  and  excised  it.  leaving  a  space  at  the 
terminus  of  the  check  incision,  which  was  closed  with  a  few 
catgut  sutures.  On  the  third  day  the  wound  had  healed  and 
the  patient  was  well. 

ITie  patient  remained  in  the  hospital  of  his  own  accord  until 
Jan.  8,  1903,  when  he  was  finally  discharged  to  return  home 
(Fi:.    10). 
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Briefly  suinmarizing  the  operative  treatment  of  this 
ease,  we  find  that  the  patient  was  under  observation  at 
the  hospital  for  a  period  of  two  years,  from  Jan.  15, 


Fig.  10. — Photograph  of  the  patient  at  the  time  of  discharge 
from  hospital.  The  pedicle  had  been  divided  and  all  Incisions  had 
healed. 

1901,  to  Jan.  8,  190;^  and  tliat  diirin^r  this  time  six 
operations  were  performed.     The  first  operation   (Feb. 
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1,  1901)  was  a  complete  through-and-through  sec- 
tion of  each  cheek,  including  the  division  and  incision 
of  all  cicatricial  and  ossified  bands;  separation  of  the 
jaws  and  suturing  of  the  skin  of  the  cheek  to  the  gums, 
thus  creating  a  huge  oral  cleft,  or  macrostoma 
(Figs.  1-3). 

Second  operation  (May  30,  1901)  :  Closure  of  the 
cheek  gap  by  Jasche's  meloplasty.  Third  operation 
(Feb.  22,  1902) :  Excision  of  right  condyle  and  part 
of  ramus  of  the  jaw.  Fourth  operation  (April  31, 1902)  : 
Esmarch's  cuneiform  excision  of  the  left  angle  of  the 
lower  jaw,  to  create  a  pseudarthrosis  at  this  point ;  also 
first  stage  of  modified  Gussenbauer's  meloplasty.  Fifth 
operation  (Xov.  20,  1902) ;  Gussenbauer's  meloplasty 
completed  by  lea\ing  pediculated  neck  graft  in  the 
mouth.  Sixth  operation  (Dec.  8,  1902)  :  Division  of  the 
pedicle  of  the  transplanted  flap  and  final  closure  of  the 
cheek  incision. 

The  final  results  obtained  by  these  various  operations 
and  the  protracted  treatment  associated  with  them  was 
fairly  satisfactory,  and  justified  the  sacrifices  made  by 
the  ])atient  in  obtaining  relief  for  what  appeared  in 
the  start  to  be  an  absolutely  irremediable  condition. 
The  chief  object  aimed  at  was  to  restore  to  the  patient 
the  ability  to  open  his  mouth,  eat  and  chew  food  by- 
increasing  the  capacity  of  the  mouth  and  restoring  the 
lost  motion  of  the  lower  jaw.  This  object  was  to  a 
larpe  extent  attained  without  entailing  any  serious 
sacrifice  of  bis  appearance,  which  had  already  been  seri- 
ously afTeeted  by  the  disease.  When  he  was  admitted 
to  the  hospital  the  front  teeth  could  not  be  separated 
to  tlic  extent  of  admitting  the  blade  of  a  penknife  in- 
troduced flatwise.  When  he  was  discharged  he  could 
separate  his  front  teeth  more  than  an  inch  apart.  He 
could  move  his  jaws  laterally  quite  freely,  and  could 
eat  and  chew  any  ordinary  article  of  diet  without 
difficulty.  While  freely  recognizing  that  all  facial 
scars  should  be  avoided  in  correcting  deformities  of  this 
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kind,  it  is  evident  that  when  dealing  with  a  case  of  this 
type  cosmetic  considerations  must  be  relegated  to  a  sec- 
ondary plane,  and  that  restoration  of  the  lost  maxillary 
function  must  be  given  the  prime  consideration. 

DISCUSSION. 

Db.  Johit  B.  Mubphy,  Chicago— This  condition  of  ankylosis 
is  a  most  trying  one  for  the  patient  and  for  the  surgeon.  I 
have  had  the  good  fortune  to  have  two  of  these  cases.  One  of 
them  was  the  result  of  ulcerative  stomatitis,  which  destroyed 
all  the  tissues  of  the  cheek  except  the  skin.  The  cheek  was 
one  cicatricial  mass,  and  the  muscles  were  destroyed  clear 
back  to  the  angle  of  the  jaw.  The  treatment  consisted  of 
division  of  the  fibrous  mass  and  excision  of  the  scar  tissue  on 
leach  side  up  to  the  base  of  the  teeth.  The  first  thing  that 
was  done  after  making  the  incision  through  the  gro%vth  was 
the  complete  removal  of  the  cicatricial  tissue  through  the 
mouth.  A  flap  was  turned  back  from  the  neck  below  the  chin, 
with  its  base  below  the  ear.  It  was  drawn  into  the  mouth 
through  a  small  incision  in  the  cheek  at  the  angle  of  the 
jaw,  then  turned  on  itself  so  that  the  skin  came  against  the 
teeth  and  the  raw  surface  outward.  It  was  sutured  above  and 
below  to  the  gums  and  iodoform  gauze  packed  between  the 
teeth  and  the  flap,  so  as  to  make  a  perfect  apposition  between 
the  cheek  and  the  surface  of  the  flap,  thus  placing  the  cutan- 
eous surface  of  the  flap  on  the  inside.  The  result  was  ex- 
cellent and  without  much  disfigurement. 

The  second  case  followed  the  removal  of  a  large  angioma, 
which  had  left  a  large  cicatricial  mass  so  firm  as  to  displace 
the  teeth  inward  in  a  straight  line.  The  teeth  stood  in  a 
straight  row  from  the  angle  of  the  left  jaw  to  the  right  bi- 
cuspid. Through  an  incision  from  the  angle  of  the  mouth  to 
the  angle  of  the  jaw  I  removed  all  the  cicatricial  tissue  except 
the  skin.  Portions  of  the  angioma  still  remained.  I  made  the 
reverse  type  of  fiap  from  the  skin  of  the  neck,  sutured  the 
edges  to  the  gums  and  closed  the  incision  in  the  mouth;  the 
cheek  was  packed  with  iodoform  gauze.  I  succeeded  in  this 
last  case,  which  I  considered  the  more  desperate,  in  getting  a 
very  movable  jaw. 

In  neither  case  did  we  have  the  pain  and  other  com()lica^ 
tions  preceding  the  operation  which  Dr.  Matas  had  in  his 
cases,  and  I  desire  to  compliment  him  on  his  work  on  these 
cases. 

Dr.  J.  R.  Eastman,  Indianapolis — I  have  had  under  my  ob- 
servation during  the  winter,  a  case  of  cicatricial  ankylosis  of 
the  jaw  which  may  be  interesting  to  the  members  of  the  Sec- 
tion because  of  its  rather  unusual  etiology.  The  case  con- 
cerned a  boy  7  years  of  age,  who  gave  a  negative  anamnesis  ex- 
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eept  that  he  recalled  having  fallen  and  having  sustained  what 
was  described  by  his  parents  to  have  been  a  slight  super- 
ficial injury  at  the  angle  of  the  right  inferior  maxilla.  It  was 
impossible  for  the  boy  to  separate  the  jaws  more  than  one- 
sixteenth  of  an  inch,  and  he  was  therefore  unable  to  take  any 
other  than  liquid  nourishment.  It  was  also  impossible  to  force 
open  the  mouth  without  using  dangerous  force. 

There  was  a  small  scar  and  reddened  area  at  the  angle  of 
the  jaw.  On  making  an  incision  over  this  scar  and  passing 
my  finger  along  the  ramus  of  the  inferior  maxilla  I  came  on 
a  hard  obJ€»ct  which  proved  to  be  a  piece  of  wood  one  and 
one-fourth  inches  in  length  by  one-fourth  of  an  inch  in  thick- 
ness, jammed  in  between  the  ramus  of  the  inferior  maxillary 
and  the  superior  maxillary  bone.  It  was  imbedded  in  scar 
and  granulation  tissue,  which  had  become  very  dense.  I  re- 
moved the  word  with  a  pair  of  forceps,  and  was  immediately 
able  to  open  the  boy's  mouth  with  slight  force  as  wide  as  one- 
half  inch.  He  has  been  able  to  chew  food  of  all  kinds,  and  I 
have  not  at  this  time  advised  further  operation,  though  I  am 
not  unmindful  that  scar  formation  may  make  a  plastic  opera- 
tion necessary. 

Dr.  E.  D.  Martin,  New  Orleans — The  last  caae  recalls  one 
of  a  severe  head  injury,  where  pus  had  dissected  down  on 
either  side  of  the  scalp  until  the  masseter  muscles  were 
seriously  impaired  and  cicatricial  contraction  followed.  This 
case  I  was  enabled  to  cure  by  a  very  simple  device.  I  had 
made  for  him  an  apparatus  resembling  a  glove-stretcher.  This 
he  carried  in  his  pocket,  and  in  his  odd  moments  would  put  it 
between  his  teeth  and  with  a  little  force  succeeded  finally  in 
stretching  his  jaws  to  their  full  capacity. 

If  I  had  a  case  so  complicated  as  the  one  reported  by  Dr. 
Matas  I  should  not  hesitate  to  remove  the  lower  jaw.  We 
kno^v  how  satisfactory  the  results  are  in  cases  where  the  jaw  is 
removed  for  sartn^ma,  and  especially  when  a  temporary  splint 
has  been  kept  in  position  until  the  wound  has  cicatricized. 
This  would  preserve  the  orbicular  muscles  and  give,  in  my 
opinion,  far  better  control  of  the  normal  structures. 

Du.  A.  J.  OciiHNER,  Chicago — I  wish  to  call  attention  in  con- 
nection with  this  discussion  to  one  point  which  became  ap- 
parent to  me  in  one  of  my  own  cases.  It  is  this:  that  a  de- 
formity of  the  lower  jaw,  and  especially  of  the  teeth  such  as 
that  encountered  in  Dr.  Matas'  ease,  will  disappear  to  a  very 
great  extent  in  growing  children,  if  the  operation  is  performed 
while  the  child  is  young.  In  an  operation  which  I  did  on  a 
child  six  years  ago,  within  a  year  the  lower  jaw  grew  and  the 
new  teeth  came  in  properly  and  the  appearance  of  the  child 
is  now  very  nearly  nonnal.  I  think  it  is  better  to  do  the 
operation  while  the  child  is  still  young,  because  the  deformity 
can  be  corrected  to  a  considerable  extent,  provided  the  jaw  and 
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the  teeth  are  not  hampered  in  their  growth  by  the  pressure 
which  is  due  to  connective  tissue. 

Db.  Rudolph  Matas,  New  Orleans — ^There  is  no  doubt  of 
the  great  value  of  plastic  flaps  in  operations  of  this  char- 
acter as  substitutes  for  the  lost  mucosa  of  the  mouth,  though 
their  value  has  been  doubted  by  some  writers.  Without  the 
skin,  which  is  fortunately  quite  available  in  the  vicinity  of  the 
mouth,  there  would  be  no  hope  of  ever  restoring  the  mobility 
of  the  jaws  in  grave  cases  of  this  cicatricial  type.  The  cheeks, 
forehead  or  neck  offer  the  best  material  for  skin  transplanta- 
tion. The  skin  ultimately  assumes  the  characters  of  the 
mucosa,  especially  when  borrowed  from  normal  hairless  parts. 
I  am  much  pleased  that  Dr.  Murphy's  experience  has  confirmed 
my  own.  Dr.  Eastman  and  Dr.  Martin  have  recorded  inter- 
esting cases.  Dr.  Martin's  mode  of  separating  the  jaws  is 
valuable,  but  not  applicable  to  cases  like  the  one  under  con- 
sideration. His  suggestion  that  the  removal  of  the  jaw  would 
be  expedient  in  a  case  like  the  one  reported  is  entirely  too 
drastic.  It  is  impossible  to  conceive  how  excision  could  in  any 
way  better  the  situation  of  such  a  patient.  There  is  no  ques- 
tion that  my  patient's  condition  is  infinitely  better  now  with 
a  plastic  that  yields  restricted  motion  than  without  a  lower 
jaw,  or  with  an  artificial  jaw,  as  an  artificial  jaw,  no  matter 
how  ingenious  it  might  be,  could  never  take  the  place  of  even 
a  fragment  of  healthy  maxilla.  I  entirely  agree  with  Dr. 
Ochsner's  remark  that  these  cases  should  be  operated  on  early 
to  obtain  the  best  results.  I  did  not  see  my  patient  until  he 
was  27  years  of  age,  when  permanent  atrophic  change  in  the 
bones  and  muscles  had  taken  place  and  when  developmental 
defects  in  the  eruption  of  the  permanent  teeth  had  made  the 
task  of  a  perfect  restoration  a  practical  impossibility.  Had 
the  operation  been  performed  tweniy-five  years  before,  I  am 
confident  very  little  traumatism  would  have  been  required  to 
effect  a  cure.  Nevertheless,  when  we  consider  the  extreme  con- 
ditions under  which  treatment  was  undertaken,  the  results 
must  be  considered  highly  satisfactory. 
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THE  SUBCUTANEOUS  INJECTION  OF  PAR- 
AFFIN FOR  THE  CORRECTION  OF  DE- 
FORMITIES OF  THE  NOSE. 


F.   GREGORY   CONNELL,  M.D. 

SUnOEON     TO     ST.     VINCENT'S     HOSPITAL. 
LEADVILLE,    COLO. 


The  surgical  use  of  paraffin  as  a  prosthetic  measure 
is  a  recent  advancement  in  the  surgical  art  and  con- 
sequently is  in  a  more  or  less  experimental  stage  of 
development.  The  first  instance  in  which  it  was  used 
in  an  attempt  to  remedy  a  defect  in  the  human  anatomy 
dates  back  but  a  few  years,  and  while  the  number  of 
cases  in  the  literature  is  increasing  rapidly,  they  are 
still  so  few  in  number  that  every  operation  of  this  char- 
acter should  be  reported.  It  is  only  by  a  careful  classifi- 
cation and  study  of  a  large  number  of  cases  that  we 
may  be  enabled  to  arrive  at  a  definite  conclusion  as  to 
the  merits  and  demerits  of  the  method,  as  a  recognized 
surgical  procedure. 

The  attempts  at  improvement  which  terminate  unsat- 
isfactorily are  of  even  more  import  than  are  the  cases 
which  result  favorably.  The  temptation  is  to  report 
the  successful  operations  and  to  postpone  indefinitely 
a  report  of  those  cases  which  had  an  unfavorable  out- 
come, in  this  way  giving  to  the  one  searching  for  a 
verdict  on  the  method,  a  biased  conception  as  to  the 
results  one  may  reasonably  anticipate. 

The  satisfactory  results  are  suflScient  evidence  in  them- 
selves. The  failures  demand  further  attention  and  in- 
vestigation both  from  the  operator  and  the  profession 
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at  large,  in  an  attempt  to  discover  the  cause  of  the 
fault,  and  to  place  it  at  the  door  of  the  method,  or  of 
the  one  who  employs  the  method. 

The  report  of  disastrous  results  should  not  be  con- 
fined to  the  lay  press  but  should  appear  at  length  in  the 
medical  press,  and  in  this  way  tend  toward  the  preven- 
tion of  a  repetition  of  the  failure.  Not  long  ago  the 
daily  papers,  through  a  press  dispatch  from  Paris,  called 
attention  to  the  case  of  a  young  girl  who,  not  satisfied 
with  the  appearance  of  her  nose,  submitted  to  an  opera- 
tion in  which  paraffin  was  injected  subcutaneously  to 
replace  a  defect,  as  a  result  necrosis  ensued  and  the  loss 
of  the  entire  nasal  organ  was  threatened. 

Cases  such  as  this  demand  the  most  careful  scrutiny 
on  the  part  of  the  profession  before  an  attempt  at  a 
decision  as  to  the  value  of  the  new  method  can  be  made, 
and  these  cases  should  be  brought  to  the  attention  of 
the  profession  by  the  one  who  had  the  case  in  charge. 

THig  ORIGIN  OF  THE  METHOD. 

The  subcutaneous  injection  of  oils  and  liquid  paraffin 
dates  back  almost  to  the  origin  of  the  hypodermic 
needle  and  syringe;  especially  has  it  been  used  in  the 
treatment  of  syphilis,  as  a  vehicle  for  the  suspension  of 
insoluble  medicaments.  Coming  in  1891  presented  an 
article  entitled,  "Localization  of  Remedies  About  the 
Sensory  Nerves  of  the  Skin,"  in  which  we  find  the  first 
use  of  a  solidifying  oil  in  surgery.  As  the  title  implies, 
the  object  of  this  method  was  to  fix  medicament,  usually 
an  analgesic,  in  a  particular  neighborhood  by  the  injec- 
tion of  the  oil  immediately  after,  and  through  the  same 
needle,  and  then  by  a  cold  application,  or  the  refrigerant 
spray,  the  oil  was  solidified,  and  the  absorption  or  dis- 
semination of  the  drug  prevented. 

In  1894  Coming  enlarged  the  application  of  this 
subcutaneous  injection  of  paraffin,  by  its  injection  into 
a  muscle  for  the  arrest  of  spasm.  This  was  accom- 
plished with  a  satisfactory  result  and  the  name  "Eleomy- 
enchysis"  applied  to  the  procedure.    The  same  invcsti- 
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gator^  in  1896^  utilized  this  substance  in  still  another 
manner.  After  the  subcutaneous  division  of  a  nerve  for 
neuralgia,  paraflQn  was  inserted  between  the  two  divided 
ends,  and  then  solidified  by  the  external  application  of 
cold.  Regeneration  of  the  nerve  ends  and  the  return 
of  pain  were  in  this  manner  prevented. 

The  Medical  Record,  in  an  editorial  on  this  phase 
of  the  subject,  concludes  as  follows:  *T!t  is  clear  that 
the  credit  for  the  idea  of  the  mechanical  employment 
of  oils  in  the  tissues  belongs  wholly  to  Dr.  Coming. 
And  not  only  is  he  entitled  to  the  honor  of  originating 
the  principle,  but  also  to  credit  for  developing  a  method 
far  more  scientific  than  that  of  any  of  his  followers.'' 

From  a  survey  of  the  available  literature  it  would 
seem  positively  proven  that,  as  quoted  above,  the  prin- 
ciple of  the  subcutaneous  injection  of  paraffin  was  first 
utilized  by  Corning,  but  also  that  Gersuny  in  his  article 
of  1900  entitled,  "Ueber  eine  Subcutane  Prosthese,"  was 
undoubtedly  the  first  to  recommend  the  use  of,  and  to 
use,  paraffin,  subcutaneously,  as  a  prosthetic  measure. 

The  fact  that  paraffin  or  vaselin  can  be  sterilized, 
made  to  melt  at  a  given  temperature,  and  when  injected 
imder  the  skin,  will  give  rise  to  no  untoward  symptoms, 
no  toxic  absorption,  no  marked  inflammatory  reaction, 
and  no  pain  or  discomfort,  but  instead  serve  as  a  non- 
irritating  framework  which  acts  as  a  support  of  newly 
formed  connective  tissue — ^these  facts  form  the  basis,  the 
foundation  of  all  that  has  been  done  with  paraffin  as 
a  prosthetic  substance  during  the  past  few  years,  and 
it  would  seem  that  this  was  first  brought  out  by  Corning 
of  New  York,  and  then  re-emphasized  and  enlarged  by 
Gersuny  of  Vienna,  so  much  so  that  the  procedure  is 
commonly  known  as  "Gersun/s  Method.'' 

The  writings  of  Gersimy  and  his  assistants  have  led 
surgeons  throughout  the  land  to  utilize  this  substance 
in  efforts  to  repair,  or  improve  on,  defects  in  the  human 
anatomy.  These  defects  have  been  of  a  great  variety 
and  include  almost  every  possible  sort  of  deficiency. 
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defect  or  blemish  which  human  flesh  and  bone  is  heir 
to.  The  first  instance  in  which  it  was  used  in  the  human 
body  was  for  the  formation  of  artificial  testicles  in  a 
person  who  had  been  castrated  for  tuberculosis  of  those 
organs.  This  was  successfully  accomplished  by  (Jersuny 
in  1899,  and  at  the  last  report,  after  the  elapse  of  over 
three  years,  the  artificial  testicles  were  in  perfect  con- 
dition, and,  to  the  palpating  fingers,  felt  like  cartilagin- 
ous masses.  This,  notwithstanding  the  fact  that  the 
patient  had  passed  through  a  severe  attack  of  typhoid 
fever,  his  temperature  rising  to  40  C.  (104  P.).  At 
the  time  of  this  high  temperature,  the  masses  of  paraflSn 
within  the  scrotum  were  noted  as  becoming  a  little 
softer,  but  after  the  decline  of  the  temperature,  they 
returned  to  their  former  consistency. 

FIELD  OF  EMPLOYMENT. 

Among  the  other  conditions  in  which  this  method  has 
been  employed  might  be  mentioned  inguinal  and  um- 
bilical hernia,  incontinence  of  urine,  incontinence  of 
feces,  prolapse  of  rectum,  prolapsus  ani  of  children, 
prolapse  of  uterus,  displacement  of  uterus,  cleft  palate, 
partial  and  complete,  prevention  of  post-operative  adhe- 
sions, obliteration  of  scars  resulting  from  accident,  ob- 
literation of  scars  resulting  from  mastoid  or  frontal 
sinus  operation,  obliteration  of  scars  resulting  from 
confiuent  smallpox,  to  restore  the  symmetry  of  the  face 
in  facial  hemiatrophy,  to  restore  the  symmetry  of  the 
face  after  the  removal  of  maxillae,  as  a  foundation  for  an 
artificial  eye,  to  repair  the  defect  after  resection  of  the 
ribs,  to  prevent  ankylosis  of  joints  after  resection,  to 
prevent  regeneration  of  nerves  after  resection  and  the 
formation  of  artificial  turbinated  bones. 

The  above  are  among  the  more  usual  indications  for 
the  employment  of  this  method ;  while  the  most  frequent 
defects  for  which  the  subcutaneous  injection  of  paraflBn 
has  been  resorted  to,  if  one  may  judge  from  the  litera- 
ture, are  deformities  of  the  nose. 
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It  would  also  seem,  from  the  literature,  that  in  but 
one  deformity  of  the  nose  has  repair  been  attempted  by 
this  procedure.  That  is  the  "saddle-back^*  nose.  This 
may  be,  and  in  all  probability  is  because  it  is  by  far  the 
most  common  deformity  of  the  nose,  in  which  there 
exists  a  defect  which  may  be  filled  in.  Of  course  in 
that  variety  of  malformation  in  which  there  is  an  in- 
crease of  tissue,  this  method  will,  as  a  general  proposi- 
tion, be  contraindicated. 

CLASSIFICATION  OF  NASAL  DEFORMITIES. 

Boe  has  classified  nasal  deformities  as  follows: 

(Vertical...  i  Convex. 
Bony  portion..  )  <  Concave. 

lateral...   \l^^^- 

(  Tin  \  Excessive  or  deficient  tissue. 

Cartilaginous  \        "^  Deviation  from  median  line. 

From  this  classification,  it  will  be  seen  that  in  a  fair 
proportion  of  the  various  deformities  it  is  both  practical 
and  possible  to  remedy  the  defect  by  the  subcutaneous  in- 
jection of  paraffin;  and  not  only  remedy  the  defect,  but 
in  addition,  do  so  in  a  manner  much  better  and  more 
rapidly,  and  with  considerable  less  inconvenience,  to  both 
operator  and  patient,  than  by  means  of  any  other  known 
method  at  our  disposal  for  the  remedy  or  improvement 
of  such  condition. 

The  most  satisfactory  results,  the  extreme  simplicity 
of  the  procedure,  and  the  rapidity  with  which  the  irregu- 
larity is  corrected  are  all  more  pronounced  when  com- 
pared or  contrasted  with  the  more  unsatisfactory,  com- 
plicated, and  time-consuming  (both  to  the  patient  and 
the  operator)  methods  previously  advocated,  such  as  the 
so-called  plastic  operations,  and  in  the  methods  which 
include  the  insertion  of  a  foreign  substance  such  as 
metal,  celluloid,  or  ivory  plates  or  strips. 

Of  those  deformities  included  in  Roe^s  classifications, 
the  concave  vertical  or  the  saddle-back  nose  i?  beyond 
all  doubt  the  condition  ipar  excellence  for  the  employ- 
ment of  this  procedure. 
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Among  the  other  deformities  of  the  bony  portion  of 
the  nose,  this  line  of  treatment  is  not  at  all  constantly 
indicated,  but  cases  might  arise  in  which  the  spatulated 
or  deflected  lateral  variety  of  nasal  deformity  could  be 
made  less  noticeable,  by  the  use  of  this  foreign  body 
inserted  subcutaneously.  In  the  convex  vertical,  where 
there  is  a  redundancy  of  tissue,  there  seems  to  be  prac- 
tically no  indication  for  its  use. 

As  to  the  cartilaginous  portion,  when  the  tip  is 
deficient  in  size,  this  method  will  be  again  found  to  be 
available  in  improving  the  appearance  of  the  organ. 
When  of  excessive  size,  and  when  deviated  from  the 
median  line,  there  is  little,  if  anything,  to  be  gained 
by  using  the  method  under  discussion.  When  the  wings 
are  collapsed  we  have  found  the  method  satisfactory  in 
causing  the  lake  to  resume  their  relatively  normal  posi- 
tion and  appearance.  And  with  the  wings  expanded,  it 
is  again  found  to  be  of  no  practical  value.  This  review 
of  the  possibilities  of  the  procedure  will  show  a  very 
wide  field  for  its  usefulness,  and  serve  as  a  satisfactory 
excuse  for  its  serious  consideration. 

INDICATIONS. 

On. account  of  the  character  of  the  work  involved, 
the  method  must  be  proven  to  be  absolutely  harmless, 
devoid  of  any  possible  danger  when  properly  applied,  be- 
fore it  should  or  can  become  a  recognized  surgical  pro- 
cedure. The  operations  in  which  this  method  will  be 
employed  are  not,  as  a  rule,  matters  of  necessity,  and 
when  performed,  in  an  attempt  to  remedy  a  slight  de- 
fect in  a  person^s  coimtenance,  a  defect  often  exaggerated 
in  the  mind  of  the  patient  applying  for  improvement, 
one  must  be  reasonably,  if  not  absolutely,  certain  that 
this  defect  will  not  be,  by  any  chance,  made  worse  than 
it  was  originally.  Very  frequently  the  irregularity  of 
the  face  is  such  that,  to  an  uninterested  person,  it  would 
seem  that  the  deformity  had  better  be  left  alone. 

The  fact  that  a  patient  comes  to  you  to  have  his  or 
her  appearance  improved  on,  is  certain  evidence,  or  at 
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least  satisfactory  evidence,  in  the  vast  majority  of  in- 
stances, that  he  or  she  is  hypersensitive  about  the  mat- 
ter, and  is  more  than  likely  to  be  dissatisfied  with  the 
result  of  your  attempted  improvement,  even  though  it 
be  satisfactory  from  a  snrgical  view  point.  Such  cases 
differ  and  should  be  differentiated  from  those  in  which 
the  nature  of  the  defect  demands  that  some  measure, 
operative  or  otherwise,  be  taken  in  order  to  prevent  that 
person  from  becoming  an  object  of  either  pity  or  ridicule 
throughout  the  remainder  of  his  days,  if  no  attempt  at 
improvement  is  undertaken.  In  such  cases  it  is  always 
justifiable  to  make  an  attempt  at  improvement  of  the 
existing  conditions.  In  another  class  of  cases,  those  in 
which  the  deformity  is  comparatively  trifling,  in  many 
instances  it  is  not  indicated  nor  j'ustifiable  to  operate 
on  them. 

THE  DIFPIOULTIBS. 

The  possible  causes  of  failure,  in  the  latter  class  of 
cases  especially,  should  always  be  most  fully  and  care- 
fully presented  to  the  patient,  and  then  it  is  for  him  to 
decide  whether  or  not  to  amdertake  the  risks,  as  there  is 
always  a  risk  associated  with  the  performance  of  an 
operation  of  this  character. 

These  possible  sources  of  failure,  and  therefore  ob- 
j'ections  to  the  method,  many  of  them  chimerical,  some 
theoretical,  and  others  real  and  existing,  may  be  enumer- 
ated as  follows: 

1.  Toxic  absorption. 

2.  Marked  inflammatory  reaction. 

3.  Loss  of  tissue,  due  to  infection  and  abscess  formation. 

4.  Pressure  necrosis,  caused  by  the  injection  of  too  much 
paraffin. 

5.  Sloughing  of  tissue,  as  a  result  of  the  heat  of  the  paraffin. 

6.  Injection  into  very  dense,  or  inelastic  structures,  or  where 
scar  tissue  is  firmly  attached  to  the  underlying  and  adjacoit 
parts. 

7.  Injection  of  too  small  an  amount  of  paraffin,  with  an  in- 
sufficient correction  of  the  deformity. 

8.  Injection  of  too  large  an  amount  of  paraffin,  with  an  over- 
correction of  the  original  deformity. 

9.  Air  embolism. 
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10.  Paraffin  onbolism. 

11.  Extension  of  the  paraffin,  when  first  introduced^  into 
adjacent  normal  structures,  such  as  the  infraorbital  region. 

12.  Interference  with  the  muscular  action  of  the  nose. 

13.  Escape  of  the  liquid  paraffin,  after  the  withdrawal  of 
the  needle. 

14.  Solidification  of  the  paraffin  in  the  needle,  which  renders 
the  injection  difficult,  and  causes  injudicious  expedition  on  the 
part  of  the  operator. 

15.  Absorption  or  disintegration  of  the  paraffin. 

16.  The  difficulty  of  procuring  paraffin  with  the  proper 
melting  point. 

17.  A  resultant  hTpersensitiveness  of  the  skin  over  the  in- 
jected area. 

18.  A  marked  and  more  or  less  permanent  redness  of  the 
skin  over  the  injected  area. 

These,  the  more  important  objections,  will  be  taken 
up  seriatim  and  considered  more  or  less  at  length,  as 
may  be  required  in  each  instance. 

INTOXICATION. 

1.  The  danger  of  an  intoxication  due  to  the  absorp- 
tion of  paraffin  was  one  of  the  first  objections  raised 
against  the  method;  but  it  is  now  generally  conceded 
that  when  snch  symptoms  occur  they  are  due  to  some 
impurity  of  the  substance  injected.  Meyer  was  the  first 
to  emphasize  this  objectionable  point,  and  his  position 
was  corroborated  by  the  animal  experiments  of  Straume, 
Dunbar,  Stubenrath,  and  Sobieranski.  These  men  in- 
jected paraffin  in  the  lower  animals,  and  for  some  reason 
procured  a  decided  constitutional  reaction,  which  they 
attributed  to  the  toxic  qualities  of  the  foreign  substance. 

On  the  other  hand,  the  experimants  of  Stein  and  of 
Smitii  demonstrate  that  this  injection  may  be,  and  in 
their  experience  was,  followed  by  no  reaction,  either 
constitutional  or  local.  Jukuff  made  similar  experi- 
ments, and  concludes  that  the  amount  of  paraffin  in- 
jected subcutaneously,  necessary  to  produce  toxic  symp- 
toms, must  be  equivalent  to  10  per  cent,  of  the  body 
weight  of  the  animal  into  which  it  is  injected.  Granting 
the  accuracy  of  his  experiments,  it  would  place  the 
dangerous  amount  in  the  neighborhood  of  from  ten 
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to  fifteen  pounds,  a  quantity  greatly  in  excess  of  the 
Tnaxinnim  dose  employed  in  prosthetic  surgery.  These 
latter  experiments,  with  the  more  convincing  and  con- 
stantiy  increasing  number  of  satisfactory  cases  on  the 
human  being,  have  led  to  the  belief  that  the  experiments 
first  cited  were  imperfect  in  some  respect,  either  in  an 
impurity  of  the  injected  substance  or  some  error  in  the 
technic  employed,  and  that  there  is  no  danger  of  any 
toxic  absorption  in  the  method. 

RBAOTION. 

2.  A  mild  transitory  inflammatory  reaction  usually 
occurs  after  the  injection,  A  marked  inflammatory  re- 
action has  been  noted  in  but  very  few  of  the  reported 
cases,  and  in  these  was  usually  due  to  avoidable  and  ex- 
traneous causes.  The  mild  reaction  that  does  take  place 
before  the  encapsulation  occurs  is  seldom  of  sufficient 
severity  to  warrant  its  being  classed  as  inflammation, 

INFECTION  AND  NECROSIS. 

3.  Infection  followed  by  abscess  formation,  and,  in 
consequence,  a  loss  of  tissue,  can  not  be  reasonably  held 
against  the  method,  but  rather  against  the  technic  used 
in  employing  the  method.  This  danger,  infection,  is  no 
greater  after  this  procedure  than  following  the  ordinary 
usage  of  the  hypodermic  syringe,  which  in  proper  and 
competent  hands  is  practically  nil. 

4.  The  pressure  necrosis  that  may  be  caused  by  the 
introduction  of  too  large  an  amoimt  of  paraffin,  is  one 
of  the  most  dangerous,  humiliating  and  aggravating 
outcomes  that  may  follow  the  use  of  this  method,  and  it 
undoubtedly  has  occurred  in  a  certain  proportion  of  the 
cases.  With  the  surgeon  carefully  molding  the  mass 
with  the  fingers  of  the  left  hand,  as  the  paraffin  is  being 
introduced,  in  this  maimer  being  all  of  the  time  cog- 
nizant of  the  amoimt  of  pressure  that  is  being  exerted 
on  the  overlying  skin,  such  an  accident  should  rarely, 
if  ever,  occur.  The  circulation  should  always  be  per- 
fect over  the  injected  mass  immediately  after  the  con- 
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elusion  of  the  operation.  This  can  readily  be  determined 
by  noting  the  return  of  the  blood  to  this  area  after  a 
local  ischemia  has  been  produced  by  digital  pressure. 

5.  Sloughing  of  the  skin  has  been  noticed  in  cases 
where  the  harder  paraflSns  have  been  used — ^those  with 
a  high  melting  point  (59  to  65  C,  136  to  149  P).  This 
is  one  of  the  objections  raised  to  the  use  of  the  harder 
paraflBns  by  those  who  employ  that  with  a  lower  melting 
point.  It  is  not  rational  to  presume  that  such  an  oc- 
currence would  take  place  after  the  injection  of  paraflSn 
with  a  melting  point  of  110  P. 

6.  In  cases  where  the  tissue  covering  the  defect  is 
very  firmly  attached  to  the  underlying  structures,  and 
when  it  is  necessary  to  inject  into  a  very  dense  and  in- 
elastic tissue,  the  danger  of  sloughing  is  considerably 
greater.  In  order  to  reduce  this  danger,  under  the  first 
circimistance  it  is  advisable  to  detach  the  cicatricial  tis- 
sue in  some  manner,  before  the  injection,  preferably  by 
means  of  a  subcutaneous  incision.  In  the  latter  instance, 
it  has  been  recommended  that  the  injection  of  the  para- 
flSn be  preceded  by  the  injection  of  Schleich's  solution 
into  the  area  that  the  paraflSn  is  to  occupy.  This  would 
serve  the  double  purpose  of  anesthetization  and  of  dilat- 
ing the  tissue  in  preparation  for  the  paraflSn  soon  to 
follow. 

Injection  into  this  class  of  tissues  was  not  originally 
intended,  and  is  not  to  be  enthusiastically  recommended, 
even  though  a  number  of  instances  in  which  it  has  been 
successfully  carried  out  have  been  reported. 

ERROBS  OF  TBOHNIO. 

7  and  8.  The  introduction  of  too  large  or  too  small 
an  amount  of  the  substance  is  an  error  of  technic  and 
within  the  control  of  the  operator.  The  latter  is  a  com- 
paratively slight  fault,  if  one  at  all,  and  can  be  easily 
remedied  by  a  subsequent  injection.  It  is,  indeed,  a  pre- 
ferable manner  of  dealing  with  these  conditions.  It  has 
been  recommended  that  we  make  numerous  injections  of 
a  small  amount  each  time,  instead  of  attempting  to 
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remedy  the  entire  defect  at  a  single  sitting.  In  this  way 
one  obviates  the  danger  of  making  too  large  an  injec- 
tion. Freeman  has  noted  a  confusing  amount  of  edema 
occurring  very  rapidly,  which  makes  it  sometimes  dflSi- 
cult  to  accurately  estimate  the  amount  of  paraflSn 
needed;  at  a  second  step  of  the  operation  the  further 
requirements  can  be  more  accurately  determined.  Other 
advantages  of  this  operating  in  stages  are  that,  at  the 
second  sitting,  there  exists  a  more  substantial  basis  to 
work  on,  i.  e.,  the  previously  injected  material.  The 
skin  is  given  an  opportunity  to  gradually  stretch  and 
accommodate  itself  to  the  new  state  of  affairs  without 
any  undue  or  hazardous  tension. 

The  introduction  of  too  large  an  amount  of  paraffin 
is  an  extremely  difficult  matter  to  remedy,  hence  great 
«are  should  be  exercised  in  attempting  to  prevent  such 
An  occurrence.  The  best  treatment  of  this  condition  is 
prophylactic,  i.  e.,  as  cited  above,  numerous  injections 
of  small  amounts  in  preference  to  single  injections  in- 
tended to  remedy  the  entire  fault.  Paraffin,  while  solu- 
ble in  a  number  of  substances,  such  as  ether,  chloroform, 
xylol,  benzine,  etc.,  can  not  be  acted  on  by  these  through 
the  skin. 

Smith  reports  one  case  in  which  it  was  necessary  to 
remove  some  of  the  injected  paraffin.  He  made  a  sub- 
cutaneous opening  and  endeavored  to  curette  some  of  it 
away,  but  found  that  it  had  become  so  intimately  era- 
bedded  in  the  tissue  that  it  was  impossible  to  remove 
it  without  removing  a  large  amount  of  newly  formed 
connective  tissue  as  well. 

EMBOLISM. 

9.  Air  embolism  is  a  very  slight  danger  in  all  cases 
in  which  a  subcutaneous  injection  is  made,  but  can  be 
readily  excluded  by  taking  the  precaution  to  expel  all 
the  air  in  the  needle  and  s}Tinge  before  introducing  the 
needle  beneath  the  skin — ^tiie  same  as  is  done  every  day 
before  hypodermic  injections  are  made,  i.  e.,  hold  the 
syringe  erect,  allow  the  air  to  come  to  the  top,  and  then 
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press  on  the  piston  till  the  air  is  forced  out  and  the  fluid 
escapes  at  the  tip  of  the  needle.  But  that  this  danger 
of  air  embolism  is  greatly  exaggerated  can  be  readily 
seen  by  referring  to  the  experimental  works  of  Senn 
and  of  Hare  and  also  by  the  absence  of  symptoms  of  air 
embolism^  after  hasty  and  careless  subcutaneous  in- 
jections. 

10.  The  introduction  of  paraflBn  into  a  vein,  either 
directly  or  indirectly,  and  lung  embolism  as  a  result^  is 
one  of  the  most  serious  and  consistent  of  the  objections 
which  have  been  raised  against  this  line  of  treatment. 
Consistent,  in  that  such  cases  have  been  reported  by 
Pfannenstiel,  Leiser  and  others,  showing  that  the  ob- 
jection is  not  without  foundation  in  fact.  It  is  a  fault 
which  bears  with  equal  force  in  any  method  of  subcu- 
taneous injection  of  a  solid,  semisolid  or  liquid,  insoluble 
substance. 

In  Pfannenstiel's  case,  in  which  there  was  injected 
30  C.C.  of  parafl&n  at  the  melting  point  of  45  C.  (113  F.), 
the  injection  was  followed  by  the  typical  symptoms  of 
embolism,  as  described  by  the  syphilographers,  that  has 
followed  the  injection  of  mercurials  in  oil,  such  as  cough, 
chill,  headache,  vomiting,  increased  respiration  and  later 
dyspnea  and  cyanosis.  The  symptoms  are  usually  very 
mild,  death  very  rarely,  if  ever,  occurring  from  this  cause 
alone.  In  PfannenstieFs  case,  the  symptoms  persisted 
for  about  one  week  and  then  gradually  subsided  with 
recovery  of  the  patient. 

Attention  has  been  called,  in  this  connection,  to  the 
experience  of  the  dermatologists,  with  embolism  after  the 
injection  of  mercurial  preparations  suspended  in  liquid 
oils  or  parafiSns.  And  from  a  review  of  the  literature  on 
that  subject  it  would  seem  that  embolism  is  far  more 
likely  to  follow  the  parenchymatous  than  the  subcu- 
taneoTis  injection,  but  in  neither  is  it  absolutely  ex- 
cluded, but  apparently  present  in  a  small  percentage  of 
all  the  cases  so  treated. 

This  radical  difference  is  to  be  noted  between  the  in- 
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jection  of  the  liquid  oil^  as  is  done  in  treating  syphilis, 
and  the  method  under  consideration.  In  the  former  the 
substance  is  in  a  fluid  state,  therefore  absorption  and 
emboli  are  more  likely  to  occur  than  in  the  latter,  where 
the  injected  substance  is  semisolid.  With  the  injection 
of  paraffin  that  emerges  from  the  needle,  as  a  worm-like 
string,  and  not  in  a  fluid  state,  it  seems  that  the  danger 
of  embolism  may  be  very  materially  diminished,  if  not 
excluded.  Comstock  says :  '^In  all  cases  in  which  paraffin 
was  used  at  102  F.  the  animals  died  within  two  weeks' 
time,  hence  the  specimens  at  that  temperature  are  lim- 
ited (death  being  caused  by  thrombosis).  ...  In  all 
other  cases,  with  the  higher  melting  point,  110  P.,  no 
impleasant  results  were  experienced  whatever.*' 

Explanations  of  the  accident  in  Pfannenstid's  case 
have  been  oflfered,  such  as:  The  temperature  of  the 
paraffin  was  too  high,  consequently  it  was  injected 
hot  and  liquid,  thus  favoring  absorption;  or,  the  high 
temperature  caused  a  coagulation  of  the  blood  in  the 
veins,  in  this  manner  favoring  the  occurrence  of  throm- 
bosis and  embolism.  Again,  it  has  been  said  that  so 
large  an  amount  of  paraffin,  at  so  low  a  temperature, 
could  not  possibly  harden  when  under  the  skin  for  some 
little  time  after  the  operation,  and  in  this  way  make 
possible  the  occurrence  of  absorption  and  embolism. 
Other  explanations  are:  That  the  injection  was  made 
parenchymatously  instead  of  subcutaneously;  that  the 
injection  might  have  been  made  directly  into  a  vein. 

For  the  prevention  of  embolism,  it  has  been  recom- 
mended that  the  injection  be  made  into  the  subcutane- 
ous tissue  only  and  never  into  the  parenchyma  and  that 
paraffin  be  utilized  that  has  a  melting  point  neither  too 
high  nor  too  low,  this  being  best  determined  by  seeing 
that  the  paraffin  emerges  from  the  needle,  at  the  room 
temperature,  in  a  worm-like  string. 

Stein  says  that  all  that  is  necessary  to  avoid  pulmon- 
ary embolism  is  to  avoid  the  pricking  of  a  vein,  and 
recommends  that  only  subcutaneous  injections  be  made. 
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and  that  the  needle  be  first  inserted^  and  only  after  it 
has  been  demonstrated  that  no  blood  flows  through  it, 
should  the  syringe  be  attached. 

Freeman  says:  "This  danger  may,  perhaps,  be 
avoided  by  using  a  blunt-pointed  needle,  after  haying 
first  punctured  the  skin  with  a  sharp  one/' 

Paget  advocates  the  application  of  a  firm  and  close 
pressure  all  around  the  nose  during  the  injection.  JukujBE 
of  Strausburg  found  unfavorable  or  fatal  results  experi- 
mentally, after  the  injection  of  over  one-tenth  of  the 
body  weight  of  the  animal,  or  when  the  injected  par- 
aflSn  had  a  melting  point  below  the  temperature  of  the 
body.  In  the  later  instance,  the  autopsy  invariably  dis- 
closed thrombosis  in  many  of  the  smaller  veins,  and  em- 
bolism of  the  lungs.  Comstock  concludes  that  paraflSn 
must  be  used  where  it  will  be  at  all  times  above  the  tem- 
perature of  the  body,  in  order  to  prevent  any  danger 
from  embolism. 

UNDUE  SPKEADING  OF  THE  PARAFFIN. 

11.  The  paraffin,  when  first  introduced  under  the  skin, 
may  extend  to  regions  of  the  face  that  are  normal,  and 
not  in  need  of  this  artificial  substance.  Such  an  exten- 
sion to  the  loose  areolar  tissue  of  the  infraorbital  regions 
while  injecting  for  the  repair  of  a  saddle-back  nose  is  not 
imcommon.  Such  accidents  are  due  to  a  hyperinjection, 
and  care  should  be  exercised,  and  only  a  proper  amount 
of  paraffin  introduced. 

Firm  digital  pressure  around  the  nose,  made  by  an 
assistant,  may  prevent  such  an  occurrence.  Paget  states 
that  this  firm  digital  pressure  may  be  helped  by  the  use 
of  a  strip  of  lead  or  pewter  beneath  the  fingers.  Downie 
recommends  the  use  of  oelloidin,  as  follows:  Fifteen 
minutes  before  the  injection  he  paints  a  band  of  celloidin 
(collodion  will  answer  the  same  purpose)  across  the  nose 
at  the  level  of  the  eyes,  and  down  each  side  of  the  nose, 
at  the  junction  with  the  cheeks;  this  contracts  and  helps 
to  prevent  the  paraffin  from  passing  into  the  cellular  tis- 
sue beneath  the  eyes.    Immobility  of  the  parts,  and  the 
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local  application  of  ice  or  cold,  have  been  advocated  as 
aiding  in  the  more  rapid  setting  of  the  mass,  and  in  this 
way  preventing  its  eztravasation  into  undesirable  parts. 

12.  Alter  has  called  attention  to  a  paralysis  of  the 
mnscular  action  of  the  wings  of  the  nose,  resulting  in 
impeded  nasal  respiration.  He  states  that  the  current 
of  air  rushing  into  and  through  the  nose  carries  with  it 
an  inherent  tendency  to  draw  the  als  septalward;  this, 
however,  in  normal  conditions  is  counteracted  by  the 
action  of  the  dilators  of  the  als  nasi,  viz.,  dilator  nans 
posterior,  dilator  naris  anterior,  pyramidalis  nasi,  and 
the  levator  labii  superioris  alaeque  nasi  The  modus  oper- 
andi of  this  interference  with  the  action  of  these  mus- 
cles, according  to  Alter,  is  by  compression,  the  presence 
of  the  paraffin  interfering  mechanically  with  their  free 
muscular  action,  resulting  in  collapse  or  inward  drawing 
of  the  wings  of  the  nose  during  inspiration.  He  cites 
one  case  in  which  this  interference  with  inspiration  was 
very  marked,  after  the  injection  of  the  paraffin. 

As  a  preventive  measure  against  such  an  occurrence, 
he  recommends  that  an  assistant  make  firm  pressure  on 
the  wings  of  the  nose,  by  placing  a  thrmib  in  each  nos- 
tril, and  the  making  of  counter-pressure  on  the  outside 
with  the  index  finger,  this  pressure  being  maintained 
until  the  nose  has  been  molded  into  its  proper  shape. 

13.  There  is  but  little  danger  that  any  of  the  paraffin 
will  escape  between  the  time  of  the  withdrawal  of  the 
needle  and  the  sealing  of  the  wound  puncture  with  col- 
lodion, if  it  is  injected  while  in  a  semisolid  state,  as  it 
should  be.  But  it  has  been  suggested  that  a  piece  of 
gauze  soaked  in  ice  water  be  placed  over  the  nose  before 
the  withdrawal  of  the  needle,  and  so  hasten  the  setting 
of  the  paraffin  and  preventing  its  escape  at  the  time  of 
the  withdrawal  of  the  needle. 

THE  SYRIKOB  TO  BB  BKPLOYED. 

14.  Another  annoying  feature  is  the  setting  or  the 
solidification  of  the  paraffin  in  the  needle  before  the  in- 
jection is  made,  necessitating  undue  haste  in  the  opera- 
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tion  or  great  difficulty  and  force  in  the  injection.  To 
obviate  this  it  has  been  recommended  that  the  syringe 
be  kept  in  a  receptacle  of  hot  water  after  being  filled 
and  until  ready  for  use ;  or,  a  fine  wire,  such  as  is  to  be 
found  in  hypodermic  cases,  may  be  inserted  into  the 
needle  to  remove  the  obstruction.  Downie  winds  the  out- 
side of  the  needle  with  a  fine  platinum  wire,  which  is 
then  kept  hot  by  being  connected  with  a  storage  battery. 
Eckstein  places  a  rubber  tubing  over  the  syringe  to  keep 
in  the  heat.  Karewski  of  Berlin  has  invented  a  syringe 
for  this  purpose,  surrounded  by  a  jacket  through  which 
circulates  a  continuous  current  of  hot  water. 

In  the  writer's  opinion,  the  best  method  to  prevent 
this  aggravating  delay  in  the  technic  is  by  the  employ- 
ment of  a  syringe  similar  to  the  one  described  by  Smith, 
and  also  used  by  Leonard  Freeman,  i.  e.,  one  in  which  the 
piston  rod  is  surrounded  by  a  coarse  screw  worm,  and 
fitted  on  this  rod  is  a  metal  thumb  screw,  which  rims  up 
and  down,  and  is  made  to  screw  into  the  upper  end  of 
the  cylinder  of  the  syringe,  at  the  volition  of  the  opera- 
tor. When  the  thumb  screw  is  not  fitted  into  the  cylin- 
der the  piston  works  up  and  down,  as  in  an  ordinary 
syringe,  and  any  liquid  can  be  drawn  up  and  expelled 
readily  by  manipulation  of  the  piston;  but  when  the 
thumb  screw  is  put  into  place  it  becomes  necessary  to 
screw  the  piston  down,  and  by  so  doing  the  paraffin  is 
slowly  and  evenly  ejected  from  the  needle.  By  using 
a  sjrringe  of  this  character  the  necessity  of  an  embarrass- 
ing haste  and  of  a  force,  hard  to  apply,  is  dispensed  with. 

Before  becoming  familiar  with  the  construction  of 
such  a  special  syringe  the  writer  had  improvised  one  by 
using  the  ordinary  syringe  with  a  screw  worm  on  the 
piston  rod,  and  on  this  screw  a  plate,  which  can  be  made 
to  run  up  and  down  the  piston  rod.  By  a  simple  mech- 
anism this  nut  or  plate  was  fixed  in  place  at  the  top  of 
the  cylinder  of  the  syringe  so  that  it  could  not  turn. 
By  screwing  the  piston  rod  we  arrived  at  the  same  re- 
sult as  is  achieved  by  the  special  syringe;  that  is,  a  uni- 
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form  and  steady  pressure^  with  an  equal  and  even  ad« 
vanoe  of  the  paraflBn,  resulting  in  a  regular  and  con- 
tinuous, smooth  emptying  of  the  barrel  of  the  syringe. 

ABSORPTION  OP  THE  PARAPPIN. 

15.  The  point  has  been  raised  that  the  paraflBn  will 
serve  as  a  temporary  support  only  and  soon  disappear; 
that  it  will  become  absorbed  or  disintegrated.  According 
to  Qersuny,  the  mass  of  paraflSn  is  not  taken  up  by  the 
lymphatics,  but  remains  as  an  inert  non-irritating  body 
which  soon  becomes  encapsulated  and  is  subdivided  by 
an  ingrowth  of  newly  formed  connective  tissue ;  the  mass 
of  paraflSn  finally  becomes  vory  finely  divided  and  par- 
tially emulsified.  These  finely  divided  particles  of  the 
substance  are  first  seen  at  the  periphery  of  the  mass  and 
finally  are  absorbed,  their  place  being  by  this  time  taken 
by  new  connective  tissue,  which  gradually  becomes 
harder,  until  it  closely  approaches  the  consistency  of 
cartilage.  This  same  chain  of  events  has  been  noted, 
experimentally,  by  JuckuflF. 

This  theory  as  to  the  ultimate  destiny  of  the  paraflBn 
seems  to  be  corroborated,  and  to  coincide  with  the  facts, 
in  Smith's  case,  in  which  he  endeavored  to  remove  some 
part  of  the  injected  paraflSn  a  number  of  months  after 
the  injection,  and  found  that  the  greater  part  of  it  had 
become  so  intimately  embedded  in  the  meshes  of  the 
newly-formed  connective  tissue  that  it  was  almost  im- 
possible to  remove  the  paraflBn  without  also  removing 
considerable  of  the  connective  tissue.  Regarding  this 
qu^ion.  Stein  believes  that  it  is  reabsorbed  little  by 
little,  and  replaced  by  connective  tissue,  so  that  the  per- 
sistency of  the  plastic  result  is  assured.  And  what  con- 
firms him  in  this  opinion  is  that,  whatever  be  the  melt- 
ing point  of  the  paraflSn — and  it  may  vary  considerably 
— the  consistency  of  the  nodule  augments  or  diminishes 
by  degrees,  according  to  the  case,  so  that  at  the  end  of 
a  month  or  so,  it  is  always  perceptibly  analogous  to  car- 
tilage. 

Freeman  says  encapsulation  soon  takes  place,  just  as 
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it  does  with  a  bullet  or  any  other  foreign  body.  A  lim- 
ited amount  of  connective  tissue  also  penetrates  the  ma- 
terial, which  is  speedily  converted  into  a  solid  cartilage- 
like mass. 

Kramer  has  used  melted  agar-agar  in  subcutaneous  in- 
jection for  the  production  of  connective  tissue  artifi- 
cially, and  has  made  interesting  experiments  on  animals. 
On  microscopic  examination  of  the  substance  at  different 
times  he  finds  that  the  mass  of  agar  at  first  becomes  in- 
filtrated with  round  cells,  and  tiiat  then  these  are  re- 
placed by  vascularized  connective  tissue. 

Comstock  presents  a  most  thorough  and  valuable  work 
on  the  injection  of  paraffin,  experimentally.  He  has 
made  a  most  comprehensive  study  of  the  histologic  and 
pathologic  changes  in  the  tissues  of  the  body,  and  of 
the  changes  in  the  substance  itself,  after  varying  lengths 
of  time  and  after  the  utilization  of  paraffins  having  dif- 
ferent melting  points.  His  conclusion  is  as  follows: 
*Tji  paraffin  we  have  a  substance  that  will  fill  in  spaces  of 
lost  tissue,  and  not  remain  entirely  a  capsulated  foreign 
body,  but  become  a  bridge  work  and,  in  fact,  a  part  of 
the  new  tissue.*' 

Downie  injected  some  paraffin  into  a  female  breast 
one  week  prior  to  the  amputation  of  that  structure  for 
malignant  disease.  After  the  removal  of  the  breast,  sec- 
tions were  made  and  examined.  The  paraffin  was  foimd 
in  masses  of  various  size  located  between  collections  of 
adipose  vesicles,  which  were  displaced  by  them.  He  in- 
fers that  the  paraffin  had  made  its  way  along  the  lines  of 
connective  tissue  trabeculse,  between  the  fat-containing 
cells.  It  is  difficult  for  him  to  believe  that  the  position 
of  the  paraffin  would  subsequently  alter,  to  any  extent, 
although  its  absorption  seems  quite  possible. 

(lersim/s  first  case  was  performed  in  May,  1899,  and 
in  the  last  report  of  that  case,  after  a  lapse  of  three 
years,  there  was  noticeable  no  diminution  in  the  size  of 
the  prosthesis. 

This,  with  the  other  cases  and  experiments,  would 
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seem  to  indicate  that  if  the  paraffin  is  absorbed  it  is  re- 
placed by  connective  tissue,  or  if  absorbed  and  not  re- 
placed by  new  tissue,  it  is  absorbed  so  very  slowly  as  to 
haye  no  practical  bearing  on  the  advisability  of  operating 
by  this  method. 

Granting  that  the  prosthesis  will  gradually  become 
smaller  in  time,  from  absorption  or  any  other  cause,  re- 
peated injections  may  be  made  at  intervals,  as  the  case 
may  require,  with  but  a  small  part  of  the  inconvenience 
to  the  patient,  as  that  which  would  accompany  any  of  the 
so-called  plastic  operations  in  vogue  before  the  intro- 
duction of  the  injection  method,  or,  in  the  majority  of 
cases,  with  less  discomfort  than  will  be  associated  with 
the  persistency  of  the  original  deformity. 

PREPABATION  OF  THB  PARAPFIN. 

16.  To  obtain  a  paraffin  that  has  the  proper  melting 
point  is  something  of  a  time-consuming  and  tedious 
procedure.  The  ordinary  soft  paraffin  has  a  melting 
point  of  about  120  F.,  and  this  must  be  mixed  with  the 
white  cosmolin,  or  vaselin,  of  commerce,  which  melts 
at  about  100  F.  The  mixture  is  heated  and  its  melting 
point  determined  by  the  following  procedure,  as  recom- 
mended by  (lersuny:  The  bulb  of  a  clinical  ther- 
mometer is  coated  with  the  mixed  paraffins,  and  placed 
in  a  water  bath,  which  is  slowly  heated  until  the  par- 
affin melts  and  floats  on  the  surface  of  the  water;  the 
heat  is  then  removed,  and  the  temperature  of  the  cool- 
ing water  noted,  when  the  transparent  drops  of  paraffin 
become  opaque  once  mcn^.  If  this  temperature  is  not 
the  desired  one,  the  process  must  be  repeated,  after  a 
recombination  of  the  two  paraffins,  with  the  addition 
of  more  soft,  if  the  melting  point  is  too  high,  or  the  ad- 
dition of  more  hard,  if  it  is  too  low. 

This  tedious  and  objectionable  experimenting  in  order 
to  procure  the  proper  mixture  of  paraffins  has  been  ren- 
dered unnecessary  by  Dr.  Harmon  Smith  of  New  York, 
who  has  had  a  paraffin  prepared  with  the  proper  melting 
point  in  sterile  sealed  test  tubes,  and  for  sale  in  the 
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market.  It  is  advisable,  as  a  regular  procedure,  to  re- 
sterilize  this  commercial  article  by  heating  before 
using  it.  The  parafiBn  prepared  by  Smith  has  a  melting 
point  of  110  F. 

This  brings  us  to  a  discussion  of  the  question  as  to  the 
proper  melting  point  of  paraflBn  intended  for  subcu- 
taneous injection.  Here  we  find  considerable  variance 
of  opinion.  Moszkowicz,  Gersimy's  assistant,  states  that 
the  paraffin  must  have  a  melting  point  between  36  and 
40  C.  (97-104  F.).  In  speaking  of  Pfannenstiel's  case, 
Moszkowicz  said :  ''He  injected  paraffin  with  a  melting 
point  of  45  C,  which  is  much  too  high.''  Parker  util- 
ized a  paraffin  with  a  melting  point  of  102  F.  Leonard 
Freeman  uses  a  paraffin  that  melts  in  the  neighborhood 
of  40  C,  104  F.  In  Downie's  cases  the  melting  point 
varied  from  104  to  108  F.  Paget  at  first  used  a  par- 
affin that  melted  at  136  F.,  then  later  one  that  melts  at 
115  F.,  and  still  later  a  mixture  that  melts  at  111  F. 

In  the  vast  majority  of  the  instances  in  which  the 
method  has  been  employed,  the  melting  point  has  been  in 
the  neighborhood  of  110  F.  A  higher  melting  point  has 
been  recommended  and  advocated  strenuously  by  Eck- 
stein, Karewski  and  others,  the  former  placing  the  best 
poiut  of  liquidation  between  56  and  58  C.  (133  to  136 
F.),  and  the  other  saying  that  the  melting  point  should 
not  be  below  57  or  60  C.  (134  to  140  F.).  Paget  says: 
'T  am  absolutely  sure  now  that  Eckstein's  paraffin  is 
without  any  real  advantage.  It  is  very  difficult  to  han- 
dle, it  sets  very  rapidly,  it  causes  a  gread  deal  of  swelling 
and  some  inflammation,  and  may  even  produce  some 
discoloration  of  the  skin,  and  it  yields  no  better  results 
then  does  PfannenstieFs  paraffin,  which  melts  at 
115  F." 

Comstock,  after  experimenting  on  animals  with  this 
point  in  view,  says :  "Paraffin  must  be  used  where  it  will 
be  at  all  time  above  the  body  temperature."  He  also 
says:  "In  selecting  the  melting  temperature  point  for 
surgical  uses,  allowance  will  have  to  be  made  for  the 
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difference  in  temperature  between  the  rabbit  and  human 
species,  which  is  about  4  P.,  making  a  choice  of  106  or 
107  P.,  the  best  for  use  in  subcutaneous  injections,  for 
the  reason  that  it  gives  a  substance  firm  enough  to  hold 
very  well  its  form,  especially  when  confined  by  the  sur- 
rounding tissue,  and  at  the  same  time  with  a  melting 
point  out  of  the  reach  of  the  system  at  all  times/' 

Some  of  the  objections  entered  against  the  use  of  the 
harder  paraffins  are :  Difficulty  in  manipulation  at  the 
time  of  the  operation;  heat  and  hardness,  which  are 
liable  to  favor  the  occurrence  of  irritation,  inflammation 
or  even  necrosis;  its  liquid  state  at  the  time  of  the  in- 
jection, which  makes  its  localization  more  difficult  and 
uncertain  and  which  makes  the  formation  of  emboli  pos- 
sible. Paget  calls  attention  to  the  fact  that  when  the 
paraffin  ''sets''  it  shrinks,  and  the  harder  the  paraffin 
the  greater  the  shrinkage.  Those  preferring  the  use  of  the 
harder  paraffin  reply  by  stating  that  the  softer  mixtures, 
because  of  the  longer  time  required  for  them  to  set,  are 
more  liable  to  extravasate,  are  less  durable  and  perma- 
nent, and  are  more  liable  to  form  emboli. 

Disregarding  these  theoretical  points,  from  the  liter- 
ature, one  must  be  convinced  that  the  melting  point 
most  generally  used  is  one  between  105  and  116  P., 
though  satisfactory  results  are  not  lacking  in  which 
paraffins  of  a  higher  melting  point  have  been  used. 

SENSITIVENESS  AND  REDNESS  OP  THE  SKIN. 

17.  A  resultant  hypersensitiveness  of  the  skin  over  the 
injected  area  is  a  theoretical  objection  that  has  been 
raised  against  this  method  of  treatment,  but  which  has 
not  materialized  in  any  of  the  available  reported  cases. 
There  has  been,  in  many  cases,  a  slight  painfulness,  or 
rather  a  sense  of  fulness  or  distension,  for  a  short  time 
after  the  operation,  and  in  some  few  cases  a  more  marked 
painfulness  existed  for  a  longer  time,  but  this  invariably 
soon  passes  away  and  the  sensation  remains  perfectly 
normal  in  every  respect. 

18.  A  redness  of  the  skin  over  the  injected  area  has 
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been  noted  by  many  operators,  but  it  has  always  been 
transitory  in  the  reports  of  cases  that  have  come  under 
the  writer's  observation.  Paget  says:  *Tji  a  few  cases 
— ^but  only  in  a  few — some  reddening  of  the  skin  has  fol- 
lowed the  injection,  and  in  a  very  few  this  has  been  very 
slow  to  fade/'  These  few  cases  occurred  in  a  series  of 
twenty-two  cases,  and  we  are  not  told  whether  it  oc- 
curred more  frequently  after  the  injection  of  the  paraflSn 
with  the  high  or  the  low  melting  point. 

In  one  of  the  six  injections  reported  with  this  small 
contribution  to  the  subject,  it  will  be  foimd  that  this 
redness  resulted  and  has  been  present  for  over  a  year, 
and  during  that  time  has  diminished  very  little. 

This  resulting  redness  of  the  skin  is  the  only  objection 
of  the  many  sources  of  failure  or  objections  herein  cited 
that  I  have  foimd  existent  in  my  very  limited  experience. 

INBTBUMENTS. 

The  instruments  necessary  for  the  proper  performance 
of  this  operation  are  very  simple  and  very  few. 

A  special  receptacle  for  the  paraffin,  as  described  by 
Smith,  while  convenient,  is  not  essential. 

The  syringe  ia  the  all-important  consideration;  an  all- 
metal  sjrringe  is  to  be  preferred  because  of  the  ease  with 
which  it  may  be  absolutely  sterilized  by  boiling.  One 
with  the  screw  worm  on  the  piston  rod,  and  on  this  the 
thumb  screw  that  can  be  attached  to  the  barrel  of  the 
syringe,  is  almost  invaluable.  The  size  of  the  syringe  is 
not  so  very  important;  that  it  be  not  ungainly  in  the 
handling  is  about  the  only  practical  limitation.  Smith 
and  many  others  use  one  with  a  capacity  of  about  90 
minims,  while  Downie  employs  one  that  will  hold  10 
C.C.  (2.5  3). 

The  needle  should  be  short  and  but  a  little  larger  in 
diameter  and  lumen  than  is  the  ordinary  hypodermic 
needle. 

TEOHKIO. 

As  regards  the  technic,  that  of  Oersuny  has  not  been 
modified  to  any  considerable  extent.    With  the  exception 
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of  the  special  syringeBy  the  instnunents  are  practically 
the  same.  The  operation  may  usually  be  carried  out  in 
the  following  order:  1,  preparation;  2,  anesthetic;  3, 
introduction  of  the  paraffin,  and  4^  after-treatment. 

1.  Preparation. — ^The  most  careful  and  painstaking 
antiseptic  precautions  must  be  observed.  The  skin  of 
the  nose^  cheeks^  forehead  and  chin  must  be  given  a 
thorough  scrubbing  with  soap  and  water  twenty-four 
hours  before  the  time  set  for  the  operation,  or  better, 
once  forty-eight  hours,  and  then  again  twenty-four  hours 
before  the  time  set  for  the  injection.  The  night  before 
a  moist  dressing  shotild  be  applied  over  the  proposed 
site  of  injection,  oyer  this  oiled  silk,  and  then  a  bandage 
to  keep  it  in  place. 

Immediately  before  the  operation,  with  the  patient  on 
the  table,  the  skin  of  the  nose  and  face  should  be  once 
more  cleansed.  The  patient's  head  and  hair  should  be 
covered  with  a  sterile  cap  and  the  remainder  of  the  body 
with  a  sterile  sheet.  The  operator's  and  assistant's  hands 
are  being  rendered  surgically  clean  while  the  instru- 
ments are  being  boiled  and  the  paraffin  is  being  again 
sterilized. 

2.  Anesthetic. — A  general  anesthetic  is  never  abso- 
lutely necessary.  A  local  anesthetization  of  the  skin, 
at  the  site  of  the  entrance  of  the  needle,  is  all  that  is 
necessary  in  the  great  majority  of  cases.  There  is  a 
diversity  of  opinion  regarding  the  use  of  a  general  or 
a  local  anesthetic  in  this  class  of  cases.  Downie  says: 
*The  patient  may  or  may  not  be  anesthetized.  In  many 
cases  there  is  a  distinct  advantage  in  having  the  patient 
under  an  anesthetic.  A  local  anesthetic  is,  in  my 
opinion,  inadvisable." 

On  the  other  hand,  there  is  certainly  a  distinct  ad- 
vantage in  having  the  patient  not  under  general  anes- 
thesia, and  in  certain  cases  the  use  of  a  local  anesthetic 
is  the  only  way  that  this  is  possible.  While  the  dangers 
of  general  anesthesia  are  very  small,  they  are,  neverthe- 
less, constantly  with  us  and  must  be  considered.    The 
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location  of  the  intended  insertion  of  the  needle  for  the 
injection  of  the  paraffin  can  be  easily  anesthetized  with 
a  solution  of  cocain  or  eucain  B.^  the  strength  of  the 
solution  varying  from  1  to  4  per  cent.,  according  to  dif- 
ferent authorities.  A  1  per  cent,  solution  was  used  in 
all  cases  by  the  writer. 

Freezing  with  ethyl  chlorid  of  the  site  of  the  future 
needle  puncture  may  be  employed  as  a  preliminary  step 
before  the  injection  of  the  cocain  or  as  the  only  local 
anesthetic,  dispensing  with  the  cocain  entirely. 

In  some  cases,  the  injection  of  the  paraflBn  has  been 
made  without  any  preliminary  anesthesia  of  any  kind, 
either  general  or  local.  But  the  anesthetization  of  the 
skin,  at  the  site  of  the  puncture,  is  advisable,  in  order 
to  prevent  any  sudden  movement  or  jerking  of  the  head 
at  the  time  of  the  needle  prick,  which  might  be  the 
cause  of  more  or  less  serious  damage  or  inconvenience. 

3.  Introduction  of  the  Paraffin. — The  paraflSn,  having 
been  boiled  with  the  instruments,  is  now  in  the  fluid 
state,  and  is  drawn  into  the  syringe — ^the  barrel  of  the 
syringe  had  best  be  about  three-quarters  filled.  With 
the  ordinary  syringe  considerable  haste  is  now  required 
in  order  to  make  the  injection  before  the  paraflSn  will 
solidify  in  the  needle  of  the  syringe,  so  causing  great 
diflBculty  and  force  in  its  removal,  and  with  the  proba- 
bility of  irregularities  in  the  mass  because  of  the  un- 
evenness  of  the  force  applied  during  the  injection.  How- 
ever, with  a  syringe  such  as  has  been  described  by  Smith 
and  by  Freeman,  this  haste  is  not  necessary,  the  force 
being  applied  by  means  of  the  screw  arrangement,  and 
the  result  is  always  even  and  satisfactory,  no  matter  how 
long  a  time  may  have  elapsed  between  the  filling  and  the 
emptying  of  the  syringe. 

The  air  being  expelled  from  the  syringe,  all  is  ready 
for  the  introduction  of  the  paraflSn.  The  skin  of  the 
nose  is  picked  up  in  a  fold,  and  the  needle  then  inserted 
tmder  the  skin.  It  has  been  recommended  that  the  skin 
be  incised  with  a  small  scalpel,  as  a  preliminary  step,  and 
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then  followed  by  the  inseTilon  of  the  needle,  in  this  way 
hoping  to  decrease  the  pain  and  the  resistanoe  to  the 
passage  of  the  needle.  The  site  of  entrance  of  the  needle 
should  be  away  from  the  r^on  of  the  greatest  deformity. 
If  a  saddle-back  nose,  the  needle  is  nsoally  made  to  enter 


Figure  1. 


the  skin  at  about  the  jxmction  of  the  nose  with  the  fore- 
head, about  on  a  level  with  the  eyebrows. 

Leonard  Freeman,  and  the  writer  in  his  cases,  have 
inserted  the  needle  at  the  tip  of  the  nose,  instead  of  at 
the  apparently  more  common  situation.  The  chief  ad- 
vantage of  this  locality  over  the  one  more  commonly 
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used  is  that  it  allows  more  freedom  in  the  manipiQation 
of  the  point  of  the  needle  after  it  is  once  under  the 
skin.  Freeman  says:  "The  thickened  tissues  at  the  tip  of 
the  nose  prevents  the  paraflBn  from  diffusing  itself  along 
the  track  of  the  needle^  as  is  apt  to  occur  in  the  areolar 
tissue  at  the  base  of  the  nose/^ 

From  either  point,  the  needle  is  carried  along  subcu- 
taneously  until  its  extremity  is  at  the  most  distant  point 
of  the  deformity,  and  is  then  gradually  withdrawn,  leav- 
ing its  deposit  of  paraflBn  as  it  recedes  (Fig.  1).  In  this 
way  all  parts  of  the  deformity  may  be  reached  with  but 
the  single  puncture  of  the  skin.  The  remote  point  of 
entrance  is  to  prevent,  in  a  way,  the  escape  of  the  par- 
aflBn after  the  withdrawal  of  the  needle.  As  the  paraflBn 
escapes  into  the  cavity  of  the  defect,  the  needle  is  slowly 
withdrawn,  and  with  the  finger  of  the  left  hand  the 
operator  molds  and  outlines  the  freshly  deposited  par- 
aflBn, thus  preventing  the  injection  of  too  large  an 
amount,  also  preventing  its  extension  into  regions  where 
it  is  not  desired,  and  likewise  preventing  the  occurrence 
of  any  lumps  or  irregularities  in  the  artificial  body.  A 
little  finger  inserted  into  the  nostril  will  prevent  an  en- 
croachment on  the  lumen  of  the  nasal  canal. 

The  needle  should  be  well  withdrawn  by  the  time  the 
deformity  has  been  fully  corrected,  after  which  the  needle 
is  removed  through  normal  skin,  in  which  it  leaves  no 
paraflBn  and  the  puncture  sealed  with  a  collodion  and 
cotton  dressing. 

It  has  been  recommended  that  the  entire  defect  be  not 
remedied  at  one  injection.  This  is  especially  good  advice 
when  tl^e  tissue  to  be  injected  is  dense  and  inelastic. 
Bather  inject  too  little  than  too  large  an  amount. 

4.  After  Treatment — ^If  the  injection  has  been  made 
into  loose  tissue,  the  paraflBn  must  be  kept  quiet  and 
free  from  pressure,  otherwise  it  may  migrate  into  the 
surrounding  structures.  Under  such  circumstances,  iced 
cloths  may  be  applied  to  the  region  in  an  eSort  to  make 
the  paraflBn  set  more  rapidly.    Sometimes  there  may  be 
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for^  perhaps^  the  first  twelve  boors  after  the  operation  a 
marked  disturbance  in  tbe  local  circulation,  as  is  evi- 
denced by  great  redness  and  swelling  and,  more  rarely. 


Figure  2. 


pain  in  tbe  tissues  about  tbe  eyes  and  nose.  Tbis  tran- 
sitory reaction  may  also  be  relieved  by  tbe  application  of 
cold  compresses. 
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Paget  gives  his  patients  a  hand  glass  as  soon  as  they 
come  out  from  under  the  general  anesthetic  and  allows 
them  to  mold  the  nose  at  that  time. 

After  the  first  twelve  hours  the  swelling,  the  redness 
and  the  pain  rapidly  diminish,  if  they  have  not  already 
gone,  and,  as  a  general  rule,  no  further  treatment  is  re- 
quired. 

BSPOBT  OF  OASBB. 

Case  1. — ^Mrs.  F.,  American,  widow,  aged  42.  When  a  small 
child  was  struck  in  the  face  with  a  shaVp  ax,  which  resulted 
in  a  severe  injury  to  the  nose,  the  nasal  bones  were  broken 
and  followed  by  a  necrosis,  which  caused  a  loss  of  the  entire 
septum,  a  depression  of  the  nasal  bridge  and  collapse  of  one 
nostril. 

Examination  revealed  on  a  profile  view  (Fig.  2):  1.  A 
typical  saddle-back  nose.  The  extent  of  this  depression,  or 
sinking  in  of  the  bridge  of  the  nose,  was  about  one-sixteenth 
of  an  inch  below  the  normal  line  of  the  nose,  the  greatest  de- 
pression being  situated  at  about  the  junction  of  the  nasal 
bones  with  the  lateral  cartilages  of  the  nose.  2.  The  tip  of 
the  nose  was  forced  upward;  this  feature  was  exaggerated  by 
the  depression  immediately  above  it.  3.  A  still  more  im- 
sightly  deformity  consisted  of  a  ridge  or  strip  of  flesh  extend- 
ing from  about  the  junction  of  the  middle  with  the  superior 
third  of  the  upper  lip  to  the  internal  aspect  of  the  tip  of  the 
nose.  The  attachment  of  this  strip  at  the  labial  extremity 
was  considerably  below  the  cleavage  of  the  lip  and  the  nose 
proper,  in  consequence  of  this  low  origin  daylight  could  be 
seen  between  the  superior  margin  of  this  strip  and  the  in- 
ferior margin  of  the  nose  proper.  This  artificial  column  was 
about  half  an  inch  in  diameter  at  the  labial  insertion,  and 
from  that  tapered  down  to  about  a  quarter  of  an  inch  at  the 
nasal  end. 

This  objectionable  strip  of  tissue  was  the  result  of  a  previous 
operation,  the  object  of  which  was  to  supply  the  nose  with  an 
artificial  column,  and  so  to  divide  the  single  anterior  nares 
into  two,  and  in  this  way  decrease  to  some  extent,  at  least, 
the  deformity.  In  this  operation  a  flap  was  dissected  from 
the  median  line  of  the  upper  lip,  turned  on  itself  and  attached 
to  the  internal  surface  of  the  tip  of  the  nose.  This  flap  healed 
in  place  nicely,  but  it  was  too  large  and  bulky  at  the  lip,  and 
was  attached  to  the  lip  at  a  point  too  low  down,  so  allowing 
a  space  between  the  new  column  and  the  inferior  margin  of  the 
nose  proper. 

This  operative  procedure  for  the  formation  of  a  new  columna 
nasi  was  first  described  by  John  B.  Roberts,  in  the  Mutter 
Lecture  of  the  College  of  Physicians  of  Philadelphia,  1900, 
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entitled  'The  Surgical  Treatment  of  Ongenital  and  Pathologic 
Disfigurementa  of  the  Face."  {Phil.  Med,  Jour.,  June  23, 
1900,  p.  1425.)  Tet,  despite  such  a  prominent  publication 
and  as  an  example  of  the  disr^ard  of  American  writings  by 
some  of  the  European  writers,  we  find  in  the  Mediginakoie 
Ohozrenie,  Vol.  Iviii,  No.  15,  an  article  by  P.  I.  Kusmin,  en- 
titled "A  New  Method  of  Ck>rrecting  the  Destroyed  Nasal 
Septum,"  which  is  practically  the  same  method  as  has  been 
recommended  by  Roberts  and  employed  in  this  case. 


A 


Figure  3. 

In  this  instance  the  result  is  unsatisfactory,  in  that  the 
base  of  the  flap  took  its  origin  too  far  away  from  the  junction 
of  the  nose  and  the  lip.  This  fault  was  corrected  by  subse- 
quent operations,  but  as  no  paraffin  was  injected  they  will 
not  be  considered  under  this  title. 

On  a  front  view  of  the  face  (Fig.  3)  the  most  noticeable 
departure  from  the  usual  was  a  collapse  of  the  left  nostril. 
That  portion  of  the  nose  usually  held  in  proper  position  by 
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the  inferior  lateral  cartilages  was  flattened  and  almost  in  con- 
tact with  the  median  line.  There  being  no  septum  the  in- 
terference with  respiration,  especially  inspiration,  was  not 
marked.  The  patient  usually  wore  a  metal,  aluminum,  intra- 
nasal support,  in  this  way  almost  correctly  remedying  the 
defect.  The  wearing  of  this  support  was  irritating,  annoying 
and  objectionable.  The  new  column  was  very  prominent  and 
bulky  at  its  origin  from  the  upper  lip,  and  appeared  as  a 
reddish  bunch  on  the  lip.  The  depression  in  the  bridge  of  the 
nose  was  not  so  noticeable  as  in  the  profile  view.  The  tip  of 
the  nose  seemed  to  be  tilted  upward  and  the  anterior  nares 
seemed  to  present  in  an  anterior  inferior  direction,  instead 
of  in  an  inferior  direction,  as  they  should  normally.  On  an  in- 
tranasal examination,  there  was  noted  most  prominently  the 
absence  of  a  septum.  The  mucosa  lining  the  cavity  appeared 
to  be  normal. 

The  patient  came  requesting  that  her  nose  be  improved  on; 
that  the  artificial  septum  be  raised  at  its  labial  extremity 
so  that  it  might  appear  continuous  with  the  nose  on  profile; 
that  the  sinking  in  of  the  left  ala  might  be  remedied  so  that 
it  would  not  be  necessary  for  her  to  wear  the  intranasal  sup- 
port, and  that  the  depression  in  the  bridge  of  the  nose  might 
be  rendered  less  conspicuous,  if  not  removed. 

All  these  conditions  were  in  time  corrected,  but,  in  accord- 
ance with  the  title,  this  paper  will  deal  only  with  a  consid- 
eration of  those  operations  in  which  paraffin  was  injected  as 
a  prosthetic  measure. 

Operation  4,  Injection  1, — A  typical  operation  for  the  repair 
of  a  saddle-back  nose:  Cocain,  1  per  cent,  solution,  was  em- 
ployed as  the  anesthetic.  The  needle  was  made  to  enter  the 
skin  at  a  point  near  the  tip  of  the  nose,  and  about  twenty 
drops  of  the  paraffin  were  injected.  There  was  no  pain  dur- 
ing or  soon  after  the  operation;  the  next  day  and  the  day 
following  there  was  noted  a  sense  of  fulness  and  some  un- 
easiness, but  at  no  time  was  there  any  complaint  of  sensation 
coming  under  the  heading  of  pain,  in  its  proper  sense. 

The  second  day  after  the  operation  there  was  noticed  a  slight 
redness  of  the  skin  over  the  injected  paraffin,  this  increased 
for  about  a  day  and  was  then  pronouncedly  red. 

This  redness  remained  stationary  for  about  a  month,  and 
since  then  has  very  gradually  decreased,  so  gradually,  in  fact^ 
that  there  is  still  a  distinct  reddened  area  over  the  bridge  of 
the  nose.  On  pressure  this  redness  will  disappear,  but  re- 
turns immediately  after  the  removal  of  the  pressure.  A  few 
dilated  and  tortuous  capillaries  course  their  way  over  this 
area.  The  condition  is  still  present  fourteen  months  after  the 
injection.  There  has  been  practically  no  change  or  decrease 
in  the  redness  during  the  last  six  or  seven  months,  it  is  not  as 
marked  as  it  was  during  the  first  few  months,  but  still  re- 
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quires  the  profuse  application  of  face  powder  in  order  to  pre- 
vent her  nose  from  being  conspicuously  red. 
There  is  absolutely  no  pain,  tenderness  or  abnormal  sensa- 


Figure  4. 


tion  oyer  the  injected  portion,  or  any  other  portion  of  the 
nose  or  face.  With  the  exception  of  the  redness  the  operation 
is  quite  satisfactory  in  its   outcome,   both  to   patient  and 
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■urgeon;  another  sm&ll  injection  is  needed  to  make  the  result 
perfect  (Fig.  4).  The  obliteration  of  the  dilated  blood  vessels 
by  means  of  electricity  or  by  crucial  incision  of  the  skin  is 
now  under  consideration. 

Operation  6,  Injeoiion  2, — ^A  second  injection  was  made  in 
the  same  case  two  months  after  the  first  in  an  attempt  to 
remedy  the  collapse  or  fiattening  of  the  right  wing  of  the 
nose.  In  reviewing  the  literature  on  this  subject,  very  meager 
as  it  is,  no  practical  method  with  anything  but  a  remote 
promise  of  success  seemed  to  present  itself. 

Roe  advocates  in  such  cases  that  we  incise  the  lower  shield 
cartilage,  and  sometimes  the  upper  shield  cartilage  also,  suf- 
ficiently to  overcome  their  elasticity,  and  then  to  hold  the  ale, 
with  their  incised  cartilages,  in  the  more  expanded  position, 
until  repair  takes  place,  and  the  tissues  are  fixed  in  their  new 
shape  and  form.  He  also  recites  a  case  in  which  the  cartilage 
is  dissected  subcutaneously  and  "reset"  in  its  proper,  or  at 
least  in  a  better,  location. 

Such  maneuvers  in  this  case  were  out  of  the  question,  as 
there  was  no  cartilaginous  tissue  in  the  ala  of  the  nose  on  the 
right  side. 

The  more  radical  method  advocated  by  Fritz  Koenig  {Berl, 
Klin.  Wooh.,  Feb.  17,  1902)  of  replacing  the  abnormal  or  dis- 
eased ala  by  a  portion  of  the  entire  structure  of  the  auricle 
and  suturing  this  in  place  on  the  nose,  seemed  a  triHe  too 
radical  for  any  condition  in  which  there  was  not  an  absence  of 
the  ala.  But  no  other  method  of  replacing  the  missing  car- 
tilage seemed  available.  At  this  time  the  idea  of  producing 
artificial  cartilage  presented  itself  and  was  grasped  as  a  most 
satisfactory  solution  to  the  rather  trying  problem. 

Accordingly  the  ala  was  injected  with  parafBn  as  follows: 
After  a  careful  and  proper  cleansing  of  the  skin  and  mucous 
membrane  of  the  nose  a  preliminary  anesthesia,  Schleich's  so- 
lution No.  1,  was  injected  into  the  site  of  the  proposed  par- 
a£Sn  injections.  After  a  lapse  of  about  twenty  minutes  th« 
needle  of  the  syringe  containing  the  paraffin  was  inserted  into 
the  free  edge  of  the  ala  at  a  point  about  half  way  between  the 
tip  of  the  nose  and  the  cheek.  The  needle  was  made  to  pene- 
trate about  three-eighths  of  an  inch,  and  then  about  six  drops 
were  injected.  The  needle  was  withdrawn  and  the  puncture 
sealed  with  collodion. 

The  needle  was  now  introduced  at  a  point  three-quarters  of 
an  inch  above  the  free  border  of  the  ala,  in  about  the  center 
of  the  lateral  aspect  of  the  nose  from  above  downward,  for  a 
distance  of  about  a  quarter  of  an  inch,  and  the  same  amount 
of  paraffin  injected. 

The  intranasal  support  was  now  introduced  and  held  the 
parts  in  approximately  normal  relations,  iced  cloths  were  ap- 
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plied  for  twelve  hours  and  the  intranasal  support  allowed  to 
remain  in  place  for  ten  days. 

There  was  ahaolutely  no  pain  or  inconvenience  caused  by  the 
injection,  and  the  course  of  the  case  was  uneventful.  There 
is  considerable  improvement  in  the  appearance  of  the  nose, 
but  it  is  not  as  perfect  as  it  is  when  the  ala  is  held  in  proper 
position  by  the  intranasal  support  (Fig.  4).  The  result,  while 
not  perfect,  was  such  as  to  make  considerable  of  an  improve- 
ment in  the  countenance  and  expression  of  the  patient.  In  a 
case  less  complicated,  with  more  substance  to  act  as  a  founda- 
tion, as  in  congenital  deformities,  it  is  probable  that  a  still 
more  satisfsetory  outcome  could  be  obtained.     Unfortunately 


Figure  5.  Figure  6. 

the  writer  has  never  seen  a  similar  case  treated  by  any  other 
method,  and  so  is  unable  to  draw  any  comparative  conclusions. 
Parker  reports  one  case  treated  in  this  manner,  but  with  no 
improvement  after  repeated  injections. 

Case  2. — Tim  M.,  miner,  Irish,  aged  28,  in  a  rough  and 
tumble  fight  was  unfortunate  mough  to  have  the  tip  of  his 
nose  bitten  off  by  his  opponent.  He  presented  himself,  ten 
hours  after  the  accident,  at  the  St.  Vincent's  Hospital,  with 
the  separated  portion  of  his  nose  wrapped  up  in  a  piece  of 
newspaper,  and  requested  that  it  be  sewed  in  place.  Wet  dress- 
ings were  applied  to  the  abbreviated  feature  and  in  due  time 
flaps  from  the  cheek  were  brought  over  and  the  defect  covered 
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up.  The  result  was  satisfactory  in  covering  the  defect  with 
iskin,  but  the  configuration  of  the  nose  was  far  from  satisfac- 
tory, owing  to  the  absence  of  the  tip.  The  front  view  was  not 
so  unusual  or  remarkable,  but  the  profile  presented  a  marked 
and  conspicuous  deformily  in  the  absence  of  the  tip;  in  fact, 
the  distal  third  of  the  appendage  was  missing  (Fig.  5). 

This  was,  in  a  way,  remedied,  or  rather  rendered  less  notice- 
able by  the  introduction  of  paraffin  into  the  region  formerly 


Figure  7. 


occupied  by  the  extremity  of  the  nose.  After  the  usual  cleans- 
ing and  the  regular  preparations,  about  ten  minims  of  paraffin 
were  injected  under  the  flap  and  in  about  the  median  line,  so 
that  it  would  rest  on  the  remains  of  the  cartilaginous  septum. 
After  a  month  this  procedure  was  repeated,  without  any  un- 
desirable result  after  either  injection  (Fig.  6).  The  improve- 
ment was  encouraging  and  the  skin  over  the  injected  mass 
normal  in  every  particular  and  not  at  all  tense  or  stretched. 
Other  injections  were  planned,  but  the  patient  disappeared. 
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The  introduction  of  small  amounts,  at  interyalSy  is 
imdoubtedly  to  be  preferred  to  the  single  injection  of 
larger  amounts,  in  any  location  and  under  all  circum- 
stances, but  it  is  especially  true  and  important  when  in- 
jecting into  a  region  so  notoriously  non-vascular  and 


Figure  8. 


prone  to  necrosis  as  the  tip  of  the  nose.  And  of  still 
greater  importance  is  this  precaution  when  the  over- 
lying skin  of  this  part  has  been  transplanted  from  a 
neighboring  region. 

Gasb  3. — ^Dick  G.,  laborer,  American,  aged  87,  about  eleven 
years  ago  fell  down  a  stairway  and  injured  his  nose.  No 
physician  was  called  to  see  him,  and  he  paid  little  or  no  at- 


Digitized  by 


Google 


629 

tention  to  the  injury;  he  merely  remembers  that  for  about  a 
week  or  so  his  nose  was  tender  and  his  entire  face  swollen. 
After  the  swelling  subsided  he  noted  a  depression  in  the  bridge 
of  his  nose  (Fig.  7.)»  which  has  remained  about  the  same  ever 
since.  It  caused  him  no  pain  or  inoonvenience  other  than  the 
slight  deformity.  The  skin  over  the  depression  is  normal  and 
moves  freely  over  the  cartilage  and  bone. 

A  typical  operation  for  "sadle-back"  nose  was  performed, 
technic  as  described  above;  fifteen  minims  were  injected  at 
one  sitting.  The  result  was  a  marked  improvement  in  his  ap- 
pearance and  was  very  satisfactory.  No  redness  of  the  skin 
over  the  injected  area  or  any  other  objectionable  features  re- 
sulted (Fig.  8). 


Figure  9.  Figure  10. 

Case  4. — ^Mr.  W.  E.,  miner,  American,  aged  32,  three  years 
ago,  while  in  a  fist  fight,  was  struck  on  the  nose.  He  had  con- 
siderable nose  bleed,  pain  and  marked  swelling  the  next  morn- 
ing, at  which  time  he  consulted  a  physician,  who  told  him 
that  his  nose  was  broken,  and  then  proceeded  to  "set"  it. 
After  the  swelling  had  subsided  a  depression  of  the  bridge  was 
noted,  which  has  remained  practically  the  same  ever  since 
(Fig.  9).  The  greatest  depression  is  at  about  the  junction 
of  the  nasal  bones  with  the  cartilages  and  in  depth  is  about 
one-sixteenth  of  an  inch.  The  skin  and  overlying  structures 
are  normal  and  freely  movable.    Treatment  consisted  of  a  sub- 
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cutaneous  injection  of  paraffin,  the  same  as  in  the  case  above, 
about  twenty-five  minims  were  injected  at  one  sitting,  and  the 
result  was  eminently  satisfactory  in  every  respect  (Fig.  10). 

GONOLUSIOKS. 

1.  Coming  was  the  first  to  use  solidifying  oils  in  sur- 
gery. 

2.  Gersnny  was  the  first  to  recommend  and  to  nse 
parafi5n  subcutaneonsly  as  a  prosthetic  measure. 

3.  The  use  of  paraffin  as  a  prosthetic  substance  is  still 
in  an  experimental  stage. 

4.  The  field  of  usefulness  of  paraffin  subcutaneonsly 
in  other  than  nasal  deformities  is  rapidly  increasing. 

6.  Prosthetic  operations,  undertaken  solely  for  cos- 
metic effect,  should  be  absolutely  harmless. 

6.  All  cases,  regardless  of  the  termination,  should  be 
reported,  as  it  is  only  by  a  study  of  a  large  number  of 
cases  that  the  legitimate  place  of  this  method  in  surgery 
can  be  ascertained. 

7.  The  special  syringe,  with  screw  pressure,  is  almost 
indispensable. 

8.  A  general  anesthetic  is  rarely,  if  ever,  indicated. 

9.  The  needle  may  be  made  to  enter  at  either  the  base 
or  the  tip  of  the  nose. 

10.  Bather  inject  too  little  than  too  large  an  /unount 
of  paraffin.   * 

11.  In  a  series  of  six  cases,  but  one  of  the  numerous 
objections  was  encountered,  and  that  a  redness  of  the 
skin  remaining  permanently  after  the  injection. 

DISCUSSION. 

Db.  AiTDBEW  W.  MoBTOir,  San  Francisco — "Mj  experience 
with  paraffin  injections  has  been  limited  to  25  cases.  My 
method  is  somewhat  different  from  Dr.  Ck>nnell's.  I  bring  the 
melting  point  of  the  paraffin  to  109  d^rees  by  the  use  of 
sperm  oil,  after  which  it  is  sterilized  by  boiling.  I  am  care- 
ful to  introduce  it  just  as  it  is  beginning  to  coagulate.  It 
has  been  proven  thoroughly  by  Dr.  Ck>m8tock  that  we  must 
haye  the  paraffin  about  the  temperature  of  the  blood  to  pre- 
Tent  embolism;  it  is  also  well  to  hare  the  paraffin  a  little 
aboTe  the  temperature  of  the  blood  or  it  will  not  support  the 
deformity.    For  the  introduction  of  the  paraffin  I  hare  been 
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using  the  Lures  glass  syringe.  I  always  introduce  the  needle 
at  some  distance  from  the  deformity  beneath  the  skin,  allow- 
ing the  point  of  the  needle  to  come  just  beneath  the  deformity, 
then  I  attach  the  filled  syringe  and  introduce  the  paraffin. 

It  has  been  used  in  a  great  variety  of  cases,  but  the  prin- 
cipal use,  in  my  opinion,  is  for  the  saddle-back  deformities  of 
the  nose.  We  know  there  is  no  class  of  deformities  where  we 
have  need  of  repair  more  than  in  those  cases.  On  account  of 
the  weakness  of  the  structures,  if  we  use  an  artificial  bridge 
it  is  always  causing  irritation  and  operations  are  not  sat- 
isfactory. In  regard  to  the  quantity  of  the  paraffin,  I  always 
use  a  small  quantity  and  repeat  it  if  necessary,  but  I  think 
this  is  very  immaterial  if  we  do  not  produce  tension,  and  I 
think  Gersuny  has  called  attention  to  that;  his  experience 
has  shown  that  the  amount  injected  at  one  time  does  not  make 
any  material  difference.  I  have  introduced  40  c.c  at  one  time; 
it  was  in  the  case  of  an  absent  testicle;  the  man  wished  to 
enter  the  marine-hospital  service,  but  had  been  rejected.  I 
injected  the  40  c.c.  at  one  time,  and  there  was  absolutely  no 
change  so  far  as  inflammation  was  concerned,  and  the  day  he 
went  away  I  could  not  discern  which  was  the  artificial  tes- 
ticle except  by  palpation. 

There  is  one  subject  that  has  not  been  touched  on,  and  that 
is,  what  becomes  of  the  paraffin  T  It  was  claimed  that  it  could 
not  be  absorbed,  and  would  remain  in  the  tissues  as  paraffin. 
Recently  I  had  a  case  which  enabled  me  to  make  some  very 
interesting  experiments.  Some  of  the  paraffin  had  worked 
down  into  the  tissues  and  interfered  with  the  breathing  space. 
I  took  out  sections  at  the  end  of  one,  two,  three  and  four 
months  respectively.  In  the  first  section  you  will  see  paraffin 
globules; 'later  you  will  notice  that  they  have  been  infiltrated 
with  leucocytes  and  tissue  cells.  In  the  last  specimen  you  see 
an  entire  absence  of  the  paraffin.  This  shows  that  the  paraffin 
is  destroyed  and  its  place  is  taken  by  connective  tissue.  In  re- 
gard to  the  shrinking  of  the  paraffin,  I  believe  that  it  will 
shrink  to  a  slight  degree,  owing  to  the  small  amount  of  oil 
which  passes  off  after  the  injection.  As  to  the  principal 
dangers  of  the  operation,  they  are:  1,  infection;  2,  tissue 
necrosis,  or  necrosis  of  the  bone;  3,  embolism.  The  infection 
can  be  prevented  by  being  aseptic.  It  is  also  possible  to  pre- 
vent sloughing,  provided  you  do  not  use  your  paraffin  at  an 
extreme  degree  of  heat,  or  produce  a  great  amount  of  tension 
on  the  skin.  In  regard  to  embolism,  one  case  of  lung  embolism 
has  been  reported  that  we  attributed  to  this  method.  A  large 
amount  of  paraffin  was  used,  the  operation  being  done  in  the 
physician's  office  for  some  prolapsed  condition  of  the  rectum, 
and  the  patient  was  allowed  to  enter  a  carriage  and  ride  home 
— ^not  a  very  cautious  thing  to  do.  One  of  the  principal  points 
is  not  mentioned  in  the  report,  the  melting  point  of  the 
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paraf&n.  I  do  not  believe  that  there  U  yerj  much  danger  of 
embolism  if  we  use  the  paraffin  at  a  melting  point  above  the 
body  heat. 

Db.  John  P.  Lord,  Omaha — ^Dr.  Gonnell  speaks  of  the  dis- 
advantages of  the  reddened  area.  I  want  to  say  that  our  ex- 
perience with  the  d^ray  in  the  blanching  of  unsightly  red  scars 
has  been  so  satisfactory  ^hat  I  have  perfect  confidence  in  it, 
and  the  technic  should  be  that  the  exposure  should  be  of  short 
duration  and  the  treatment  should  cover  a  long  period  of  time, 
care  being  exercised  not  to  produce  a  bum.  The  d^ray  oblit- 
erates the  small  blood  vessels  by  producing  an  hyperplasia 
of  the  connective  tissue  cells  which  squeeze  out  the  blood 
vessels.  Of  course,  if  the  blood  vessels  are  of  any  size  I  would 
recommend  the  use  of  the  electrolytic  needle,  but  if  it  is  simply 
a  redness  I  think  the  d^-ray  can  be  depended  on  to  accomplish 
very  satisfactory  results, 

Db.  William  J.  Mayo,  Rochester,  Minn. — ^The  methods  em- 
ployed for  the  repair  of  depressed  noses  may  be  divided  into 
three  groups:  first,  those  by  a  flap  from  the  forehead  or  cheek 
or  the  tip  of  the  little  finger,  and  things  of  that  kind  car- 
ried to  the  nasal  defect,  the  best  result  being  that  after  we  got 
through  most  people  would  say  that  it  did  not  look  much 
worse  than  it  did  before.  In  the  second  class  we  introduce  a 
celluloid  bridge.  Some  exceedingly  good  results  have  been  ob- 
tained, but  after  a  time  atrophy  necrosis  takes  place  in  the 
majority  of  cases,  and  we  have  to  remove  the  celluloid.  There- 
fore, when  this  paraffin  method  came  out  it  was  taken  up  en- 
thusiastically, particularly  by  my  brother,  Dr.  C.  H.  Mayo, 
who  has  had  considerable  experience  in  this  line  of  work.  He 
has  operated  on  a  large  number  of  cases  and  the  results  have 
been  strikingly  good.  Ton  see  the  patient  come  inte  the  hos- 
pital with  a  deformed  nose,  and  in  twenty  minutes  he  goes 
out  again,  his  appearance  so  changed  that  his  best  friends 
would  scarcely  recognize  him.  In  regard  to  those  cases  in 
which  the  deformity  is  due  to  a  compound  injury,  if  you  were 
to  attempt  to  inject  enough  of  the  paraffin  to  get  a  good  result 
you  would  be  very  liable  to  get  into  trouble,  on  account  of 
the  adhesions  of  the  skin  to  the  deeper  parts.  In  those  cases  a 
small  knife  is  introduced  and  the  tissue  cut  loose  a  few  days 
previous  to  the  injection;  the  paraffin  can  then  be  injected 
without  trouble.  It  is  advisable  in  some  cases,  where  you 
have  to  sever  the  tissue  in  this  manner,  to  use  an  injection  of 
saline  solution  to  loosen  the  tissues  still  further,  and  follow 
this  in  a  few  days  by  the  injection  of  paraffin. 
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EXECUTIVE  SESSION 


Tuesday,  Mat  5 — ^Aftebxoon. 

The  meeting  was  called  to  order  at  2  p.  m.  by  the  Chairman, 
James  E.  Moore,  Minneapolis. 

The  Chairman's  address,  entitled  "A  Plea  for  Exploratory 
Operations,"  was  read. 

H.  J.  Whitacre,  Cincinnati,  read  a  paper  entitled  "Suppres- 
sion of  Urine;  Report  of  a  Case  Enduring  Eight  Days,  Re- 
lieved by  Decapsulation  of  the  Kidneys." 

J.  R.  Guthrie,  Dubuque,  Iowa,  read  a  paper  entitled  "Fat 
Necrosis  of  the  Kidney." 

Alex.  Hugh  Ferguson,  Chicago,  read  a  paper  entitled  "The 
Surgical  Treatment  of  Nephritis." 

The  Chairman  then  introduced  Dr.  Adolph  Lorenz  of  Vienna, 
who  spoke  as  follows:  "I  do  not  intend  to  impose  on  your 
kindness.  As  far  as  I  know,  some  ten  or  fifteen  minutes  are 
accorded  to  every  speaker.  I  will  only  take  one  or  two  min- 
utes, just  to  thank  you  for  your  welcome  and  to  wish  a 
courteous  success  to  the  members  of  the  Section." 

The  papers  previously  read  were  then  discussed  by  the  fol- 
lowing: Arthur  Dean  Bevan,  Chicago;  Jepson,  Iowa;  Mc- 
Laren, Minnesota;  R.  H.  Gibbons,  Scranton,  Pa.;  Ramon 
Guiteras,  New  York;  McArthur,  Chicago;  F.  A.  Dunsmoor, 
Minneapolis ;  Winslow,  Baltimore,  and  Whitacre  and  Ferguson. 

B.  B.  Davis,  Omaha,  read  a  paper  entitled  "Indications  for 
Cholecystectomy." 

F.  A.  Dunsmoor,  Minneapolis,  read  a  paper  entitled  "The 
Call  for  Exploratory  Operation  in  the  Gall  Bladder  Region." 

These  papers  were  discussed  by  W.  J.  Mayo,  Rochester, 
Biinn.;  J.  B.  Murphy,  Chicago;  A.  J.  Ochsner,  Chicago;  Ham- 
ilton, Columbus,  Ohio;  Richard  H.  Gibbons,  Scranton,  Pa., 
and  Davis  and  Dunsmoor. 

James  B.  Bullitt,  Louisville,  Ky.,  moved  that  the  Executive 
Committee  be  appointed  the  Nominating  Committee,  which 
motion  was  duly  seconded  and  carried,  and  the  Secretary  in- 
structed to  cast  the  ballot  therefor. 

Wednesday,  Mat  6— Morning. 
The  meeting  was  called  to  order  at  9:30  a.  m.  by  the  Chair- 
man. 

Van  Buren  Knott,  Sioux  City,  Iowa,  read  a  paper  entitled 
"A  Contribution  to  the  Surgery  of  Gastric  Ulcer." 
41 
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H.  D.  Niles,  Salt  Lake  City,  read  a  paper  entitled  ''Surgical 
Conception  of  Pyloric  Obstruction." 

A.  J.  Ochsner,  Chicago,  read  a  paper  entitled  "Clinical 
Observations  in  Stomach  Surgery/' 

These  papers  were  discussed  by  A.  U.  Andrews,  Chicago;  W. 
J.  Mayo,  Rochester,  Minn.;  Carl  Wagner,  Chicago;  William 
L.  Rodman,  Philadelphia;  A.  H.  Cordier,  Kansas  City;  Arthur 
Dean  Bevan,  Chicago;  and  Knott,  Niles  and  Ochsner. 

O.  Beverly  Campbell,  St.  Joseph,  Mo.,  read  a  paper  entitled 
"The  Single  Cuff  Method  of  Circular  Enterorrhaphy ;  A  New 
Method." 

James  H.  Dunn,  Minneapolis,  read  a  paper  entitled  "Intes- 
tinal Resection,  with  Report  of  Fifteen  Cases,  Nine  with  the 
Button  and  Six  with  the  Suture." 

These  papers  were  discussed  by  Jonas,  Omaha;  Horsely, 
Texas;  Walker,  Detroit;  J.  B.  Murphy,  Chicago;  Alex.  Hugh 
Ferguson,  Chicago,  and  Campbell. 

Arthur  Dean  Bevan  of  Chicago  made  the  following  motion: 
"That  the  Delegates  of  the  Section  on  Surgery  call  the  atten- 
tion of  the  House  of  Delegates  to  the  fact  that  much  surgical 
work,  such  as  appendicitis,  gastric  ulcer,  typhoid  perforation 
and  gall-bladder  surgery,  is  being  at  the  present  time  dupli- 
cated in  two  Sections  of  this  Association,  and  that  the  very 
important  work  of  obstetrics  is  not  being  sufficiently  empha- 
sized. I  move  that  it  is  the  sense  of  the  Section  on  Surgery 
that  its  interests  would  be  best  conserved  if  the  surgical  dis- 
eases of  women  were  transferred  to  the  Section  on  Surgery, 
leaving  to  the  gynecologic  section  obstetrics  and  the  diseases 
of  the  genital  organs  of  women.  I  move  that  the  Delegates 
of  the  Section  on  Surgery  bring  this  matter  before  the  House 
of  Del^fates."    This  motion  was  duly  seconded  and  carried. 

Wednesday,  Mat  6 — ^Aftebnoon.  ^ 

John  T.  Bottomley,  Boston,  read  a  paper  entitled  "Multiple 
Osteomyelitis." 

Edward  H.  Nichols,  Boston,  read  a  paper  entitled  "Osteo- 
myelitis." 

These  papers  were  discussed  by  DeForest  Willard,  Phila- 
delphia; J.  C.  Stewart,  Minneapolis;  J.  B.  Murphy,  Chicago; 
Richard  Gibbons,  Scranton,  Pa.,  and  Nichols. 

John  A.  Wyeth,  New  York,  read  a  paper  entitled  "The 
Treatment  of  Vascular  Tumors  by  the  Injection  of  Water  at  a 
High  Temperature,  with  Suggestions  as  to  Its  Employment  in 
Tubercular  Adenitis,  Abscess,  Fistulous  Tracts,  etc."  This 
paper  was  discussed  by  W.  J.  Mayo,  Rochester,  Minn.;  John 
P.  Lord,  Omaha;  Richard  H.  Gibbons,  Scranton,  Pa.,  and 
Wyeth. 

William  J.  Mayo,  Rochester,  Minn.,  read  a  paper  entitled 
"Further  Experience  with  the  Vertical  Overlapping  Method  for 
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the  Radical  Cure  of  Umbilical  Hernia."  This  paper  was  dis- 
cussed by  A.  J.  Ochsner^  Chicago;  J.  B.  Murphy,  Chicago; 
Wather,  Louisville;  Magee,  Minnesota;  Alex.  Hugh  Ferguson, 
Chicago,  and  W.  J.  Mayo. 

W.  T.  Eckley,  Chicago,  read  a  paper  entitled  **Evolution  of 
the  Mammalian  Straight  Gut,  with  Special  Reference  to  Peri- 
toneal Changes  Incident  to  Rotation."  This  paper  was  dis- 
cussed by  Willis,  California,  and  Richard  H.  Gibbons,  Scran- 
ton,  Pa. 

Fred.  B.  Lund,  Boston,  read  a  paper  entitled  'The  Value  of 
Enterostomy  in  Selected  Cases  of  Peritonitis."  This  paper 
was  discussed  by  Tinker,  Baltimore;  Miles  F.  Porter,  Fort 
Wayne,  Ind.;  Thomas,  Washington;  James  B.  Bullitt,  Louis- 
ville, Ky.;  F.  A.  Dunsmoor,  Minneapolis,  and  F.  B.  Lund. 

F.  D.  Smythe,  Memphis,  Tenn.,  read  a  paper  entitled  "Chol- 
ecystectomy versus  Cholecystorrhaphy  and  Cholecystostomy.'* 
No  discussion. 

Richard  H.  Gibbons,  Scranton,  Pa.,  read  a  paper  entitled 
^'Dangers  Attendant  on  Attempt  at  Gaining  the  Period  of 
Interval  in  Operation  for  Appendicitis."  This  paper  was  dis- 
cussed by  H.  D.  Niles,  Salt  Lake  City;  James  B.  Bullitt, 
Louisville,  Ky.;  A.  J.  Ochsner,  Chicago;  W.  J.  Mayo,  Roches- 
ter, Minn.;  J.  B.  Murphy,  Chicago,  and  R.  H.  Gibbons. 
Thursday,  May  7 — ^Morning. 

The  meeting  was  called  to  order  at  9:30  a.  m.  by  the  Chair- 
man. 

DeForest  Willard,  Philadelphia,  read  a  paper  entitled  "Sun- 
shine and  Fresh  Air  versus  Roentgen  and  Finsen  Rays  in  the 
Treatment  of  Tuberculosis  of  Bones  and  Joints." 

J.  Clark  Stewart,  Minneapolis,  read  a  paper  entitled  "Epi- 
thelioma Under  the  JT-Ray;  a  Preliminary  Report  of  the  His- 
tologic Changes." 

These  papers  were  discussed  by  Henry  A.  Christian,  Boston ; 
Edward  H.  Nichols,  Boston;  Ridlon,  Chicago;  Fred.  B.  Lund, 
Boston;  Browden,  Clarksville;  James  E.  Thompson,  Galveston, 
Texas,  and  Willard  and  Stewart. 

John  £.  Summers,  Jr.,  Omaha,  read  a  paper  entitled  "Varix 
of  the  Inferior  Mesenteric  Vein  Complicated  by  Chronic  Ulcer- 
ative Colitis;  Operation."  This  paper  was  discussed  by  F.  D. 
Smythe,  Memphis;  Milliken,  Texas,  and  Summers. 

Charles  A.  Powers,  Denver,  read  a  paper  entitled  "Con- 
genital Dislocation  of  the  Radius."  This  paper  was  discussed 
by  John  T.  Bottomley;  Fred.  B.  Lund,  Boston;  DeForest 
Willard,  Philadelphia,  and  Powers. 

John  P.  Lord,  Omaha,  read  a  paper  entitled  "Acute  Epi- 
physitis of  the  Head  of  the  Femur,  Causing  a  Condition  Sub- 
sequently Simulating  Congenital  Misplacement."  This  paper 
was  discussed  by  Ridlon,  Chicago;  Townsend,  New  York,  and 
Lord. 
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Thursday,  May  7 — Amxsoov. 

The  meeting  was  called  to  order  at  2  p.  m.  by  the  Chair- 
man. 

The  Nominating  Committee  reported  the  following  nomin- 
ations: Chairman,  Charles  A.  Powers,  Denver;  secretary,  E. 
Wyllyg  Andrews,  Chicago;  del^rate,  William  J.  Mayo,  Roch- 
ester, Minn. 

On  motion,  duly  made,  seconded  and  carried,  the  Secretary 
was  instructed  to  cast  the  ballot  for  these  candidates,  and 
they  were  unanimously  elected. 

W.  H.  Earles,  Milwaukee,  read  a  paper  entitled  "Necessity 
for  More  Care  in  the  Treatment  of  Skull  Fractures."  This 
paper  was  discussed  by  Sherrill,  Louisville,  Ky.;  Carl  Wagner 
and  Sullivan,  Chicago;  B.  B.  Davis,  Omaha;  Brown,  Alabama; 
Lemmon,  Milwaukee;  Witherspoon,  Illinois,  and  Earles. 

James  B.  Bullitt,  Louisville,  Ky.,  read  a  paper  entitled 
"Epispadias;  Report  of  a  Case  Treated  by  a  Modification  of 
Cantwell's  Method."  This  paper  was  discussed  by  Poor  ham, 
Martin  and  Fenner,  New  Orleans,  and  Bullitt. 

Charles  A.  Powers,  the  chairman-elect,  was  then  introduced 
by  the  Chairman  and  made  the  following  remarks: 

Mr.  Chairman  and  C^entlemen:  To  be  elected  the  presiding 
officer  over  this  large  body  of  American  surgeons  is  to  me  a 
great  honor.  To  be  the  successor,  as  Chairman  of  this  Section, 
of  Murphy,  Rodman,  Ochsner,  Walker,  Mayo,  Moore  and  De- 
Forest  Willard  is  to  me  very  much  of  a  compliment.  However 
unworthy  I  am,  however  undeserving  of  this  tribute  I  may  be, 
I  promise  to  serve  you  faithfully  and  to  the  very  best  of  my 
ability. 

Rudolph  Matas,  New  Orleans,  read  a  paper  entitled  "Cicatri- 
cial Ankylosis  of  the  Jaws;  a  Contribution  to  Its  Operative 
Treatment."  This  paper  was  discussed  by  J.  B.  Murphy,  Chi- 
cago; Eastman,  Indiana;  Martin,  New  Orleans;  A.  J.  Ochsner, 
Chicago,  and  R.  Matas. 

Arthur  Dean  Bevan,  Chicago,  read  a  paper  entitled  "Further 
Contribution  to  the  Surgery  of  Undescended  Testicle."  This 
paper  was  discussed  by  W.  T.  Eckley  and  Carl  Wagner,  Chi- 
cago; Bartlett,  St.  Louis;  A.  J.  Ochsner,  Chicago:  Rodman, 
Philadelphia,  and  Bevan. 

J.  B.  Murphy,  Chicago,  read  a  paper  entitled  "Surgery  of 
the  Urinary  Tract  in  the  Female,  Experimental  and  Clinical." 
This  paper  was  discussed  by  McLaren,  St.  Paul;  Goodhue, 
Ohio;  Hart,  Chicago;  Taggert,  Chicago;  F.  D.  Sroythe,  Mem- 
phis; M.  B.  Tinker,  Baltimore,  and  Murphy. 

A.  H.  Levings,  Milwaukee,  read  a  paper  entitled  "Considera- 
tion of  Mammary  Cysts  in  the  Early  Diagnosis  of  Breast  Tu- 
mors." This  paper  was  discussed  by  B.  B.  Davis,  Omaha;  Sul- 
livan, Chicago;  Knight,  Hartford,  Conn.;  Morton,  California, 
and  Levings. 
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Fbiday,  ^Iay  8 — ^Morning. 

The  meeting  was  called  to  order  at  9  a.  m. 

Dr.  Sexton  read  a  paper  entitled  "Treatment  of  Fracture? 
of  the  Femur  in  Plaster-of -Paris  Casts."  This  paper  was  dis- 
cussed by  John  P.  Lord,  Omaha ;  Grant,  Denver ;  Brandon,  Ten- 
nessee; Andrews,  Mankato;  Maurey,  New  York;  Grouse  and 
Sexton. 

Miles  F.  Porter,  Fort  Wayne,  Ind.,  read  a  paper  entitled 
'*The  Closure  of  Wounds.**  This  paper  was  discussed  by  John 
E.  Summers,  Jr.,  Omaha;  Pearse,  Kansas  City;  Morton,  Cali- 
fornia; Perkins,  New  Orleans,  and  Porter. 

T.  C.  Witherspoon,  St.  Louis,  read  a  paper  entitled  "Opera- 
tive Treatment  of  Exophthalmic  Goiter.**  This  paper  was  dis- 
cussed by  Grant,  Denver;  Rixford,  California;  Horsely,  Texas, 
and  Witherspoon. 

F.  G.  Connell,  Leadville,  Colo.,  read  a  paper  entitled  "Sub- 
cutaneous Injections  of  Paraffin  for  Deformities  of  the  Nose." 
This  paper  was  discussed  by  Morton,  California,  and  John  P. 
Lord,  Omaha. 

Walter  M.  Spear,  Rockland,  Me.,  read  a  paper  entitled  "Ab- 
scess of  the  Spleen."    No  discussion. 

E.  J.  Mellish,  El  Paso,  Texas,  read  a  paper  entitled  "Anes- 
thesia." This  paper  was  discussed  by  James  E.  Moore,  Minne- 
apolis; A.  J.  Ochsner,  Chicago;  M.  B.  Tinker,  Baltimore; 
William  J.  Mayo,  Rochester,  Minn.;  John  E.  Summers,  Jr., 
Omaha,  and  Mellish. 

On  motion  of  John  P.  Lord,  Omaha,  duly  seconded  and  car- 
ried, the  following  papers  were  read  by  title:  "Indications 
and  Technic  of  Nephrectomy,**  Ramon  Guiteras,  New  York; 
"Contributions  to  the  Therapy  of  Surgical  and  Other  Diseases 
with  JT-Rays,"  Rudolph  Matas,  New  Orleans;  "The  Surgical 
Treatment  of  Ascites  Due  to  Cirrhosis  of  the  Liver,**  M.  L. 
Harris,  Chicago. 

A.  J.  Ochsner,  Chicago,  moved  that  this  Section  extend  its 
most  hearty  thanks  to  Dr.  Moore,  our  President,  and  Dr.  Munro, 
our  Secretary,  for  having  arranged  one  of  the  finest  pro- 
grams that  has  even  been  before  any  surgical  section  and  for 
having  carried  out  the  conduct  of  this  meeting  in  a  most  mas- 
terly and  successful  way.  This  motion  was  unanimously  car- 
ried. 

Final  adjournment. 
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